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LOI CAM DPOAN

T6i xin cam cac két qua nghién ciru dua ra trong khoa luan tot nghiép nay 1a
cac két qua thu dudc trong qué trinh nghién ctru cia riéng t6i v6i su hudng dan cua
TS. Nguyén Trong Cac. Khong sao chép bat ky két qua nghién ctru ndo cla céc tac
gia khac.

Noi dung nghién ctru ¢6 tham khao va sir dung mot s thong tin, tai lidu tir
cac nguén tai liéu da duoc liét ké trong danh muc tai liéu tham khao.

Néu sai toi xin chiu moi hinh thic ky luat theo quy dinh.

Hai Duong, ngay 29 thang 12 nam 2019
Téc gia ludn van

P Tién My
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LOI CAM ON

Véi long kinh trong va biét on, dau tién tac gia xin chan thanh gui 16i cam
on t6i TS. Nguyén Trong Céc, thdy da tan tinh huéng dan va giup d tac gia trong
sudt qua trinh 1am ludn van.

Xin chan thanh cam on cac quy thay c6 di giang day tac gia trong sudt qua
trinh hoc cao hoc vira qua. Cam on anh em ban bé, dong nghiép da dong vién, hd
trg, dong gop ¥ kién gitp tic gia hoan thanh ludn vin nay.

Du da rat ¢d ging nhung véi trinh do hiéu biét va thoi gian nghién ciru thyc
té c6 han nén khong tranh khoi nhiing thiéu sét, tic gia rat mong nhan duoc nhimng
101 chi dan, gop ¥ ciia cac thdy, cd va ban doc dé luan vin cia tac gia dugc hoan
thién hon.

Tac gia tran trong cam on!

Hoc vién: P§ Tién My i Chuyén nganh: Ky thudt dign tiv
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MO DAU
1. Ly do chon dé tai

Viét Nam dang tap trung co cAu lai nén kinh té, d6i mi mo hinh tang trudng
dé tranh thu co hoi cta cudc cach mang cong nghiép lan thu tu (goi tit 1a cong
nghiép 4.0). Xu hudng céng nghiép 4.0 bao gdm tat ca nhiing phét trién lién quan
dén cong nghiép, dic biét cong xudng gan lién v6i ky thuat s6 va sy xuat hién coa
nhitng ngudi may robot trén nhitng day chuyén san xuit. Cong nghiép 4.0 dang
trong giai doan khai phat. Néu dinh huéng rd rang muc tiéu va cach thirc tiép can
thi cong nghiép 4.0 s& 1a co hoi quy bau ma Viét Nam tranh thii ddy nhanh tién trinh
CNH, HDH va sém thuc hién dugc muc tiéu tr¢ thanh nudc cong nghiép theo
hudng hién dai.

Qua khao sat va tim hiéu thuc té tai mot sé doanh nghiép, tc gid nhan théy co
nhiéu day chuyén cong nghé tién tién cia nudc ngoai di duoc chuyén giao thanh
cong & nhiéu don vi san xuét trong nude. Viée chuyén giao cong nghé nham muc
dich cai tao cac day chuyén cong ngh¢ lac hau, ting nang suét, tang chét luong san
pham dap mg nhu cau ctia ngudi tiéu dung trong nudc va nhu cau xuat khau. Hién
nay, viéc chuyén giao cong nghé khong con chi 1a chuyén giao nhitng diy chuyén
cong nghé cua nudc ngoai, ma cac don vi khoa hoc k§ thuat trong nudc cling da
tham gia nhiét tinh trong viéc chuyén giao nhimg day chuyén cong nghé véi gia
thanh ré. Cac day chuyén cong nghé san xuét hién nay da duogc ty dong hoa Ién toi
90% tir dau vao dén dau ra. Tuy nhién & khau bdc xép - dong gdi van con nhiéu
doanh nghiép dang thuc hién tha cong véi luc luong cong nhan 16n, viéc boc xép
thii cong cling 1a nguyén nhan gy ra cac hu hong cho san pham, hang hoa.

Xuit phét tir nhu cau thuc té d6, tic gia dé xuat giai phap nghién ctru do 1a
“Nghién citu, tng dung PLC FX3U va man hinh HMI dé diéu khién, giam sat hoat
déng ciia ddy chuyén boc xép hang héa.”. Dé tai hoan thanh s& gop phan thuc day
qué trinh bbc xép hang hoa ty dong trong cac day truyén san xuat, c6 kha ning thay
thé con nguoi lam viée trong moi trudong khéc nghiét, doc hai; tdng nang xuét lao
dong va co kha ning canh tranh trén thi truong, khong gdy 6 nhiém moi truong
cling nhu hi€u tng nha kinh,...

2. Muc tiéu cia dé tai

Viéc nghién ciru , diéu khién, va tich hop diy chuyén béc xép hang hoa tu
dong sur dung robot c6 kha nang ing dung trong cong nghiép.

Xay dyng 01 mé hinh day chuyén bdc xép hang hoa tw dong phuc vu qua trinh
CNH va HDH dt nuéc.

3. P6i twong nghién ciru

Ung dung PLC FX3U va man hinh HMI dé diéu khién, giam sat hoat dong cua
day chuyén bbc xép hang hoa.
4. Pham vi ciia dé tai.

Hoc vién: P§ Tién My 1 Chuyén nganh: Ky thudt dién tiv
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Nghién ctru, ing dung PLC FX3U va man hinh HMI tich hop day chuyén boc
xép hang hoa ty dong.

Xay dung mé hinh ddy chuyén bdc xép hang hoa tir dong st dung robot.

5. Phuwong phap nghién ciu

Nghién ciru Iy thuyét: Trén co s¢ phén tich tinh hinh nghién ctru & ngoai nudc
va trong nudc, dé xuat hudng nghién ctru cua dé tai.

Nghién cuu thuc nghiém: Thyc nghiém trén mé hinh that va hi¢u chinh lai
cac thong s6 nham dat dugc muc tiéu cia dé tai.

6.Y nghia khoa hoc va thuc tién cia dé tai.

Thiét ké, ché tao va lip rap hoan chinh mé hinh ddy chuyén béc xép hang hoa
tu dong c6 kha ning Gng dung trong cong nghiép dam bao tinh khoa hoc, tinh thim
mi, tinh thyc tién, tinh kinh té, tinh nang k¥ thuat, phu véi thuc té, d& van hanh,
kiém tra va stra chita.

Thiét ké duoc giao dién va lap trinh didu khién day chuyén bdc xép hang hoa
tu dong.

V& hiéu qua kinh té: M6 hinh do tac gia thiét ké lip rép c6 gia thanh giam so
v6i nhap ngoai, do tu thiét ké va lap rap nén san pham da dam bao dugc tinh thuc
tién, phu hop vdi méi trudng cong nghiép.

7. Céu tric cia dé tai

Céu tric cua dé tai gdbm cac nodi dung sau:

Mé dau

Chuong 1: Tong quan vé diy chuyén bdc xép hang hoa ty dong trong cong
nghiép

Chwong 2: Phan tich, lua chon giai phap phan dién cho diy chuyén bdc xép hang
hoéa ty dong.

Chuong 3: Thyc nghiém va danh gia két qua

Két luan va dé nghi

Tai li€u tham khao

Phu luc

Hoc vién: P§ Tién My 2 Chuyén nganh: Ky thudt dién tiv
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CHUONG 1: TONG QUAN VE DAY CHUYEN BOC XEP HANG HOA TU
PONG TRONG CONG NGHIEP

1.1. Tinh hinh nghién ctru ngoai nudc, trong nudc

1.1.1. Tinh hinh nghién ctru ngoai nuéc

Hién nay, trén thé gi61 viée ty dong hod cong doan boc Xép san phém da duoc
thuc hién v6i nhiéu giai phap nhu: boc xép bang robot Cartesian 3 truc x, y, z (Nhat
Ban), boc xép biang robot Kuka (CHLB DPuc). Cong doan bdc xép véi robot
Cartesian ¢6 uu diém 13 c6 thé ldy hai san pham ciing mot lic tir vi tri bang tai san
pham sang vi tri bang tai xich. Kién san pham s& duoc xép trén mot bang tai xich,
sau d6 chuyén kién kinh 1én mot gia d& chuyén dung va dugc dua dén vi tri dong
g6i, do vay hé théng tuong d6i phirc tap, doi hoi mit bang nha xuong 16n. Cong
doan bdc xép v6i robot Kuka thi moi viéc tr¢ 1€n don gian hon, khong doi hdi mat
bang nha xudng 16n vi mdi robot Kuka duoc bd tri c¢6 thé be xép duoc mot san
pham va tryc tiép xép san pham vao gia d& chuyén dung, do vy s& rit ngan thoi
gian bbc xép san phdm. Tuy nhién, véi ddy chuyén san xuit nhu hién nay thi phai
c6 tdi thiéu 2 robot Kuka dé bdc xép nén viéc thiét ké diéu khién robot tuong ddi
phtrc tap, doi hoi trinh d§ ngudi van hanh cao va chi phi dau tu 16n [9].

Hé thong day chuyén boc xép hang hoa ty dong da dugc nhiéu nha khoa hoc
trén thé giGi nghién ctru, thiét ké, ché tao thanh cong trong nhiéu thap ky vira qua
[10]. Cac nghién ctru déu nhin manh tAm quan trong hang dau, ngdy cang ting cia
hé théng tu dong hoa cac day chuyén san xuét trong lap rap thiét bi cong nghiép
hién dai, boc Xép hang hoéa trong kho chra,...

Robot boc duoc sir dung dé bdc xép hang hoa hién nay dugc quan tim va phat
trién boi cac hang san xuét nhu Fuji, ABB, Puma, TML,... [11]. Cac cénh tay dugc
két ndi lién dong véi nhau theo mdt co cAu song song dé dan dong vi tri va goc
huéng cta dau cong tac. Trong lwong clia canh tay s& dugc can bang co hoc béi cac
co cAu phu, cho phép tiéu tén it ning lugng va giam strc ép 1én cac khop, bac dan,
diém tru va gia d& trén san. Fuji cho biét san pham loai nay cta hing c6 ning suét
bdc xép tang toi 1.600 bao/gio.

Mot sd cong trinh nghién ctru vé robot bdc xép hang hoa tap trung vao xay
dung va giai cac bai toan dong hoc, dong luc hoc dé tao co s& cho viée tinh toan
thiét ké va diéu khién robot [12], [16]. Bén canh d6 1a cac nghién ctru nham giam
thiéu cong suat van hanh, lyc tac dong trén céc truc va phat trién cac cach tiép can
khac nhau dé mé phong va phan tich dong luc hoc cho robot bdc xép [13], [14],
[15]. Cac nghién ctru trén ciing chi dimg lai & viéc dé xudt cac giai phap, ding lai &
¥ tuong, chua trién khai thiét ké, ché tao thuc té. Cac tac gia trong [12] da tién hanh
phan tich dong hoc cho robot 4 bac ty do sir dung trong cac diy chuyén san xuét
hang loat, xac dinh béng mod phong Matlab cac tham sb vi tri, van toc, gia tdc va
khong gian 1am viéc t6i da. Cac tac gia trong [13] di x4y dyng mot mo hinh toan
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kinetostatic khi sir dung 1y thuyét D’ Alembert dé chuyén doi h¢ thong lyc quéan tinh
tirc thoi thanh hé tinh va tinh toan luc cho mdi truc cho robot & tu thé bat ky. Céc
cong trinh néu trén thyc hién véi khép 1én/xudng va vao/ra loai quay.

Céc tinh toan thiét ké cu thé phuc vu ché tao robot bc xép kiéu lai do tinh bao
mat cong nghé nén khong co tai liéu cong bd. Dé thiét ké va ché tao mot robot boc
xép c6 cau hinh lai, thuong dua vao phan tich cac bai toan dong hoc va dong luc hoc
cho mét robot bdc xép ¢6 céu hinh twong ty (ching han nhu robot ciia hing Fuji) véi
mot sb cai tién vé truyén dong. CAu hinh robot bdc xép kiéu lai dugc thiét ké c6 cac
khdp chuyén dong R va Z 1a cac khép truot (x; va y,). Cac khop trugt s& han ché viée
quay nguoc va rung lic ciia co cau, gia thanh ré, dé thay thé, do bén cao, phu hop cho
g dung bdc xép.

1.1.2. Tinh hinh nghién ctru trong nuéc

Céc thiét bi van tai lién tuc thuong dung dé van chuyén vat liéu dang hat, cuc
c6 kich thudc nho, chuyén ché cac chi tiét & dang thanh pham va ban thanh pham,...
Su phat trién kinh t& ctia mdi nudc phu thudc rat nhiéu vao mirc do co gio1 hoa va
tu dong hod cac qua trinh san XUuét. Trong qua trinh san xuét, cac thiét bj van tai lién
tuc thudng c6 vai trd quan trong vi cac thiét bi van tai lién tuc s& cho ning suat cao
hon so véi cac phuong tién khac, nhat 1a ¢ nhitng dia hinh phurc tap, hiém tro.
Chung 14 cau ndi giita cac cong trinh san xudt riéng biét, gitra cac phan xudng trong
mot nha may va giita cac may cong tac trong mot gidy chuyén san xuat.

Tuy theo chic ndng van chuyén, thiét bi van tai lién tuc c6 thé duoc phan loai
nhu sau:

Béng tai dung dé van chuyén vat liéu dang hat, cuc c6 kich thude nhd.

Bing chuyén ding dé van chuyén cac vat pham va ban thanh pham trong cac
phan xudng, nha méay san xuat theo ddy chuyén.

Biang gau dung dé van chuyén vat thé dang hat theo phuong thang dimg. Bo
phan béc hang 14 nhitng gau nho.

Puong goong treo ding dé tré hang va van chuyén hanh khach & nhiing dia
hinh phirc tap va nti non hiém tré.

Thang chuyén ding dé tré cac hanh khach trong cac siéu thi va nhirng noi ¢
luu lugng hanh khach 1on.

[1] d3 x4y dung cach thiét ké mang neural — fuzzy thich nghi cho robot da
huéng bam quy dao chira nhiéu théng sd bat dinh. Mang NFN trong nghién ctru nay
c6 thé xap xi gan dung hé thong phi tuyén. Tét ca cac luat hoc cép nhat thich nghi
trong mang NFN bét nguén tr dinh 1y Lyapunov, dam bao sy hoi tu va su on dinh
ctia hé thong diéu khién. Phuong phap nay 4p dung cho viéc diéu khién cac hé phi
tuyén ma khong c6 mo hinh toan rd rang. Két qua nay dit co so cho viée thiét ké
mang NFN thich nghi ¢6 cdu trac dong cho hé théng phi tuyén nhiéu dau vao va dau
ra (MIMO) sau nay.
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[2] Xay dung hé thong diéu khién giam sat SCADA cho cong doan bdc xép tu
dong san pham kinh. Day chuyén cong nghé san xuat kinh noi tai cong ty VIFG da
tu dong hod dugc 90% tur khau nap liéu, nau nguyén li€u, ra san phém va cit bo san
pham dung véi kich thuéc yéu cau. Tuy nhién & khau bdc xép, dong goi van thuc
hién thu cong vai luc lugng 27 cong nhan lam viée 3 ca 4 kip. Day la khau lam viéc
vat va nhat, mdi ngay ddy chuyén san xuat dugc 310 — 350 tan san pham, do d6 mdi
ngudi cong nhan phai boc xép khoang trén 10 tan san phadm. Ngoai ra viéc boc xép
thii cong con 1a nguyén nhan gay nén cac hu hong cho kinh nhu: giy goc, trdy xudt
bé mat.

[3] dd dé xudt phuong phéap sir dung thuat toan bén vimg két hop ky thuat
cudn chiéu trong chuyén dong bam quy dao ctia robot khi cac thong s6 dong luc hoc
khong dugc biét trude. Su 6n dinh cua hé théng dong lyc hoc kin dugc chirng minh
theo tiéu chuan Lyapunov. Tinh hiéu qua cua thuat toan dé xuat duoc chimg minh
bang cac két qua mo phong trén Matlab/Simulink, cic két qua cho thiy robot Planar
d3 bam sat quy dao dat trong thoi gian yéu cau. Phuong phap dé xuit c6 thé duoc sir
dung cho cac robot co sb bac tu do 16n hon va cac tac nghi¢p linh hoat hon. Pay
cling 12 muc tiéu dé Gmg dung vao viéc bdc xép hang hoa trong cac day chuyén cong
nghiép.

[4] da xay dung md hinh dong hoc va dong luc hoc cta h¢ tich hop robot di
dong, pan tilt, camera. Sau d6 dé xuat mot phuong phap didu khién méi, so do diéu
khién gom hai vong kin: vong ngoai 1a diéu khién dong hoc, vong trong la diéu
khién dong luc hoc. Céac thanh phan bat dinh dugc bu bang mét luat hoc online
trong bo diéu khién thich nghi. Tinh on dinh tiém can cta hé théng dugc chung
minh bang tiéu chuin Lyapunov. Cong trinh ndy ciing hudéng dén tng dung robot
trong cong nghiép san xuat hang loat.

[5] d4 dua ra cac phuwong phap di chuyén cia robot dya trén bai toan dong hoc
cling nhu cach diéu khién cac dong co twong tng véi timg chuyén dong. Tac gia da
dé xuét 2 phuong phap dicu khién robot d6 1a: phuong phap dua trén phuong trinh
Lagrange dang nhan tir va phuong phap dya trén phuong trinh vi phan thu gon vé
toa do khdp chu dong. Sur dung phuong phép dua trén phuong trinh vi phan thu gon
vé toa do khdp chu dong thi thoi gian tinh todn nhé hon sit dung phuong phép dwa
trén phuong trinh Lagrange dang nhén ttr.

[6] dd dé xudt mo hinh dong hoc, dong luc hoc cia robot di dong khi c¢é trugt
ngang, sit dung luat diéu khién theo phuong phép tuyén tinh hoa phan hdi vao ra.
Tinh 6n dinh cta hé théng duoc kiém ching bang mé phong Matlab/Simulink.

[7] tac gia dé xuat st dung bo diéu khién ty chinh PID md dé diéu khién robot.
Bo diéu khién dé xuat gdm hai vong diéu khién: Vong diéu khién thir nhét c6 céu
hinh gdm hai nhanh déu sir dung bo diéu khién PID md; nhanh thir nhét tinh toan
goc tham chiéu dua vao vi tri dé giup robot bam dugc vi tri; nhanh th hai can béng
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robot tai goc tham chiéu. Vong diéu khién thir hai 1a mot bo diéu khién PID ty chinh
thong s6 dé diéu khién hudng cua robot. Goc nghiéng cuia robot duoc do bang cam
bién tich hgp MPU6050 két hop vé6i bod loc bu.

[8] d& nghién ctru va thiét ké mo hinh day chuyén bdc xép hang héa t dong
str dung robot gém: str dung robot xép hang héa tir dong trong cac diy chuyén san
Xuat cam tai Viét Nam; str dung robot boc xép gach tu dong trong cac day chuyén
san xuét gach; st dung robot bdc xép carton tur container 1€n pallet dé tiét kiém thoi
gian va nhan lyc,... Mot sb loai bang tai thong dung ciling da duoc nghién cuu thiét
ké phuc vu viéc bdc xép hang héa ty dong trong cong nghiép nhu: Bang tai con lan;
bang tai Flexible; bang tai Entendable; bang tai dung PVC, PU, cao su; bang tai
transnorm.

1.2. Gi6i thiéu chung vé kho hang tu dong
1.2.1. H¢ théng lwu trir hang héa

Nén cong nghiép nudc ta noi riéng va cac nude trén thé gidi néi chung dang
phat trién manh mé. Trude kia san phém duoc tao ra mot cach thu cong nén viéce
mang san phém ra vao kho chu yéu duoc thuc hién béng suc nguoi, do d6 khong tan
dung hét dugc cac khoang khong gian, strc chira ciia kho hang, dong thdi phai bo ra
mot dién tich dat kha 16n dé 1am nha kho chira hang [8].

Trong thoi ky cong nghiép hoa, hién dai hoa ngdy nay san xuat ngdy cang phat
trién, hang héa 1am ra cang nhiéu nham dap tng nhu ciu tiéu dung cho x hoi. Do
d6 can phai c6 nhitng kho hang hién dai dap img yéu cau cua san xuat va khac phuc
duoc nhitng han ché cua cac kho hang ci.

Hién tai, trén thé gidi co nhiéu hé théng luu trit hang hoda, cac hé théng nay rat
da dang va phong pha vé thiét bi cling nhu cach thirc thyc hién. Nhung trong d6 chu
yéu 1a sir dung nhin cong dé boc xép hang hoéa, cac thiét bi hd tro bdc xép hang 1a
cac may nang sur dung ngudi lai dé sap xép hang hoa vao kho.

Nhin chung, c4c nha kho hién nay c6 cac han ché nhu sau:

Str dung nhiéu dién tich dé chira hang hoéa.

Khong phan loai duge cac hang hoa khac nhau (cac hang hoa thuong dé chung
v6i nhau trong mot kho).

Khong bao quan tot hang héa khi s6 luong nhiéu (chat hang chdng  1én
nhau).

R4t kho kiém soat s6 lugng hang héa ra vao trong kho.

Véi su ra doi cta cac hé thong xép hang tu dong, ngudi ta c6 thé quan 1y tdt

hang héa ciing nhur nhanh chéng trong viée luu trit va xuat hang hoa ra khoi kho,
cac hé théng kho tu dong dugc str dung robot dé van chuyén hang hoa, diéu nay

ddng nghia v6i viéc dau tu trang thiét bi hién dai cho hé thdng kho tén kha nhiéu
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chi phi cho viéc van chuyén hang hdéa nhung bu lai 1a hang hoa dugc bao quan tot,
thuén tién cho viéc quan ly va kiém sodt, tict kiém dugc nhan cong,...
Dudi day 1a mdt s6 hinh dnh vé céac thiét bi boc xép hang hdéa co ban ma hién

nay dang st dung [8].

Hinh 1.1. Cdc thiét bi boc xép hang héa hién nay.

1.2.2. Hé théng lay cat hang héa tu dong ASRS

ASRS (Automated Storage & Retrieval System) 1a mot hé thong 1ay cat hang
hoa ty dong véi cong nghé hién dai, duge st dung trong cac nha kho hoan toan tu
dong. Hé thong gdm c6 2 phan chinh: phan mém va phan cing.

Phan mém gdm cé phan mém quan 1y cac robot lay cat hang va phin mém
quan 1y hang hoa.

Phan cling bao gdm céc hé thong gia ké ¢ dinh, cac robot lay cit hang, hé thong
cac bang tai van chuyén hang va hé thong cac ctra tr ddng xuat nhap hang.

Giai phap nay dugc dénh gia 1a t6i wu cho cac kho hang déng lanh do c6 nhiéu
vu diém va mirc dau tu hop 1y nhu:

Mait @6 luu trit cao: Do tan dung dugc chiéu cao va duong chay cua robot nhd,
nén dién tich sir dung s& it hon nhing giai phap khac, dong thoi tiét kiém duogc chi
phi dau tu xay dyng nha kho va hé thong lanh.

Téc d6 xuat nhap cao: Trung binh 1 tin hang/ phut/ robot.
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Khong can hé thong chiéu sang, do d6 tiét kiém chi phi dau tu hé thong chiéu
sang, chi phi bao tri, chi phi van hanh.

Thét thoat nhiét thép: Thét thoat nhiét xuéng dat, qua cac ctra ra vao, bu nhiét
cho hé théng chiéu sang 13 nhitng ngudn that thoat nhiét chinh trong cac kho lanh.
Str dung dién tich nho hon céc giai phap khac nén that thoat nhiét xudng dat s& thap
hon. Ngoai ra v6i hé théng ctra ra vao ty dong va c6 phong cach ly nén that thoat
nhiét s& rat thép, giam thoi gian x4 da cia h¢ théng lanh.

Khong str dung lao dong trong kho: tiét kiém chi phi nhan céng, quan 1y, bao
hiém va thiét bi hd tro.

Quan 1y chuyén nghiép va hiéu qua nhd phin mém quan 1y kho két hop véi
cong nghé ma vach hay thé tir gitip giam chi phi quan 1y va nhan cong, dong thoi
ciing dé dang dat dugc cac tiéu chuin ISO dé tao loi thé canh tranh.

Céc san pham tir khau dong géi (dugc mot hé théng sap xép thanh cac kién
hang 16n d6i v6i cac san pham co kich thudc nhd, néu san pham co kich thude 16n
thi nhap kho truc tiép) dugc bang chuyén mang dén vi tri che dé nhap kho. Tai vi tri
nhap kho hé thong co khi s& mang 1an luot cac kién hang hodc san pham nay sap
xép vao cac vi tri thich hop trong kho va luu dir liéu hang hoa vira nhap kho vao
may tinh. Dbi vai viée xuit kho hoan toan tuong tu nhung nguoc lai.

Hé théng co khi cua mdt nha kho ty dong 1a mot robot hoat dong theo ba truc
di chuyén theo dudng ray dé mang hang sip xép vao kho va hé thng bing chuyén
dé phan phéi san pham xuat nhap. S6 lugng robot str dung trong mot nha kho it hay
nhiéu phu thudc vao dac tinh cua nha kho do. Néu mdt nha kho tu dong can kha
nang luu trit cao nhung tdc do thap thi s lwong robot khong nhiéu va hé thong bang
chuyén khong qua phirc tap. Nhung néu mot nha kho can kha ning luu trir cao véi
tbc doc cao thi sé luong robot s& phai nhiéu va di chuyén trén cac ray doc 1ap theo
duong cong hodc chuyén ray, do d6 hé thong bang chuyén dé phan phdi cho cac

robot nay s€ kha phuec tap.
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Hinh 1.2. Cdc ngan chita hang ciia hé thong ASRS.
M0 hinh nha kho c6 kha ning luu trir cao nhung téc do thap sé thich hop cho
c4c nha may ma san phdm cia ho dugc san xuat voi ning suit cao, sd luong 16n
nhu: thuc phém, dién tu,. ..

Hinh 1.3. Cdc co cau ldy hang cia hé thong ASRS.

Dbi voi cac nha may chi san xuat mot san pham thi hé thong bang chuyén chi
don thuan phan phdi san pham cho cac robot mot cach t6i wu. Nhung véi nhitng nha
mAy san xuat nhiéu loai san pham cung luc thi hé théng bang chuyén con thyc hién
phan loai san pham vao khu vuc thich hop.

1.2.3. Céu tric co ban ciia h¢ thong kho hang tw dong

Céu trac co ban cua mot kho hang ty dong bao gém nhiéu hanh lang, doc theo
mdi hanh lang c6 mot hay nhiéu méay bdc xép tu dong. Hai bén hanh lang 1a cac
khoang chtra hang, du mdi hang lang 1a tram bdc xép. Cac tram bdc xép lién hé véi
nhau theo hé théng bang chuyén.

Hé thong kho hang tu dong gom 3 phan: Hé théng van chuyén, hé thong xuat
nhap, hé théng luu giit.
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Hinh 1.4. Hé thong kho hang tw déng.
1.2.3.1. H¢ thong van chuyén

Hé théng van chuyén trong kho rat da dang, tily theo yéu ciu cong nghé, tiy
theo hang hoa, hinh thirc xuét nhap,... ma c6 nhimg phuwong thirc van chuyén hang
trong kho tuwong tng. Hién nay, hé thong van chuyén trong kho tu dong ¢ cac nude
da stir dung nhu: bang tai, robot, xe ty hanh, may nang, may bdc xép,...

Hé thong bang tai duoc st dung nhu mot giai phap tdi wu cho kho tw dong cua

cac siéu thi, cac cong ty duoc,... Hé théng bing tai ¢ nhitng méi trudng niy co
nhiém vy van chuyén hang hoa tir kho chira dén noi giao hang cho khach. Bang tai
c6 rat nhiéu loai, mdi loai dugc dung dé tai mot loai vat liéu khac nhau. Ciing c6
loai bang tai pho thong duoc dung dé tai cac loai vét lidu khac nhau nhung khong
phai 1a cac loai vat li¢u dac biét nhu chiu nhiét do cao, chiu dau, chiju axit, chiju an
mon, chiu nude, chéng chays,...

Dbi voi nha may chi san xuit mot san pham thi hé théng bang chuyén chi don
thuan phan phdi san phdm cho cic robot mot cach tdi wu. Nhung v6i nhitng nha
may san xudt nhiéu loai san pham cung lac thi hé théng bang chuyén con thuc hién
phan loai san pham vao khu vuc thich hop.

Céc robot, xe ty hanh 1a nhitng thiét bi tit yéu cia mot hé thdng kho tu dong.
Chung di chuyén trong dién tich ctia nha kho theo 3 truc, 1am nhiém vu dua hang tir
cong nhap dén nhitng 6 chtra va 1ay hang tir nhitng 6 chtra ra cong xuét.

Robot 14y cat hang tai trong thap duoc thiét ké chuyén cho cac hop, thung,
khay hodc 1a nhitng hang hoa c6 tai trong thip. Robot nay c6 téc 1y hang rat cao.
Robot 1y cat hang tai trong trung binh c6 tdc do lay cat kha nhanh, hiéu qua va
chinh xac ddi véi luu trit dung pallet. Robot 14y cat hang tai trong cao duoc thiét ké

riéng theo yéu cau luu trlt cling nhu moéi truong lam viée dac trung cua khach hang.
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Hinh 1.6. Pallet.

1.2.3.2. H¢ thong xuit nhip

Hé thdng xuat nhap cua kho tu dong co thé ap dung nhiéu phuong thirc khac
nhau ¢ thé ké dén nhu: Dung nhan cong, thé tur, tich ké, ma vach, may tinh,
camera.
1.2.3.3. H¢ thong lru triv

Phan mém quén 1y kho lanh dugc thiét ké theo quy trinh kinh doanh dich vu
kho lanh cho doanh nghiép, cac chirc ning co ban nhu: Luu giit thong tin, khoa s0,
phan quyén nguoi str dung, ghi nhan tit ca cac su kién phat sinh trong qué trinh
hoat dong, in bao cdo, trich xuit s liéu ra bang tinh Excel, Backup dir liéu,...

Hé théng danh myc dung chung khai bdo ban dau: Danh muc kho hang, loai
vat tu hang hoa, ma chi tiét vat tu hang hoa, danh muc khach hang, danh muc nguoi
su dung,...

B4o c4o nhanh, chi tiét: Cac bdo cdo ndi bd va chi tiét theo dic thu cua tung
doanh nghiép.

Thong tin chi tiét vé tinh hinh xuat, nhap, ton hang héa: Quan 1y danh sach
hang hoa, loai hang héa, quy cach hang, quy cach dong goi. Quan ly danh muyc,
danh muc pallet. Quan 1y nhap kho theo phiéu nhap kho va theo ddi nhap timg vi tri,

Hoc vién: P§ Tién My 11 Chuyén nganh: Ky thudt dién tiv



Truong Dai hoc Sao Do Ludn vin Thac si

chon nhap hang hoa trén so d6 kho theo ding thyc té; hd tro in phiéu, in danh sach
vi tri nhép kho,...

Quan 1y xuét kho va xuét kho theo diéu kién: Xuat kho theo khach hang; xuat
kho theo phiéu nhép; xuit kho theo ngay,....

Thiét 1ap so d6 kho theo diing thyc té.

Hb trg chon nhép, xuét trén so do.

Hb tro theo ddi hang héa truc quan trén so dd kho.

HJ tro theo ddi don hang, doi hang truc tiép trén so dd kho: Hién thi mau bao
hiéu cac vi tri con trong hang trén ban dd vi tri; theo doi va danh gia tinh hinh ton
kho trong ngay; theo ddi hang ton kho theo timg mit hang; tinh cac loai phi: luu
kho, sang cong, cam cong, thay bao bi.

Uu diém khi st dung phan mém quan 1y kho hang:

Quan 1y hang hoéa toan dién: Phan mém quéan 1y dugc thiét ké dé hd tro ngudi
quan 1y kiém soat moi hoat dong lién quan dén kho hang. Pong thoi viéc loai bo
nhting hang hoa do qué han hodc luu trir qua ) luong can thiét s& duoc giam tdi da.

Téi vu héa viée luu kho: Cac qué trinh nhap va xuét hang dugc kiém soat lién
tuc nhd phan mém quan 1y kho dwa trén cac diéu kién t6i uvu do nguoi sir dung dat
ra. Vi vay, hang héa s€ luon dugc luu trit voi sb lugng vura du lam giam viéc tdn
dong von.

Tu dong hoa qua trinh nhap/xuat hang: Thoi gian cong stic (ké ca gidy to quan
ly) duoc giam thiéu khi giao nhan hang, vi thé ngudi sir dung s& khong phai mat
cong strc di tim hang hoa trong kho chtra hang.

Tan dung t6i da khong gian luu trit hang trong kho: Céc vi tri cit hang trong
kho duoc phén loai dé cit gitr mat hang thich hop (vi du theo trong lugng hay ching
loai) va khi can viéc phéan loai ndy c6 thé dugc linh dong thay doi thong qua phan
mém quan 1y kho hang. Su lang phi vé khong gian luu trit trong kho hang nho vay
s& duoc giam di dang ké.

An toan phong chdng chay nd cho nha kho: Trong khong gian kho chira s& dit
hé thong bao dong v6i nhirng cam bién khéi va nhiét. Néu c6 hoa hoan thi hé thong
nay s€ kich hoat coi trong hanh lang chung.

Str dung thiét bi do nhiét do, do Am va diém suong st dung cong ngh¢ PSoc:
Viéc kiém soat nhiét do, ¢ am khi bao quan, luu trit cic san pham cong nghiép
hodc néng nghiép trong cac kho chira hang 13 rat quan trong. Thong thudng véi cac
loai hang hoa duoc luu trit, nhiét 49, do am trong phong luu trtr phai luén duy tri &
mot mirc nhat dinh.

1.3. Pinh hwéng nghién ciru ciia dé tai

Trén co s& cac van dé nghién ctru vé day chuyén bdc xép hang héa tu dong
trong cong nghiép da dugc phén tich & trén, cin clr vao nhitng 1ap luan vé tinh cap
thiét va muc dich cta d¢é tai trong phin mé dau. Dé giai quyét yéu cau cua dé tai dat
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ra, tac gia dé xudt hudng nghién ctru cai tién mdi voi mong mudn s& gop phan bd
sung s lwong céc giai phap, dong gop méi vao tri thirc khoa hoc cho nganh chuyén
mon nham thuc ddy chuyén nganh phat trién 1én mot tam cao méi; dong thoi ciing
la dé tao diéu kién cho viéc lua chon ung dung thuc té trong cong nghiép dugc dé
dang hon, gép phan cing cb luan ct khoa hoc cho qua trinh nghién ciru, tng dung
cac phan mém va thiét bj dé ty dong hoa nén cong nghiép hién dai.

Céc van dé can giai quyét theo myc tiéu dé tai da dat ra gom:

Xay dung 01 mé hinh diy chuyén bdc xép hang hoa tu dong c6 kha ning tng
dung trong cong nghiép.

Vén hanh thir nghiém va hi¢u chinh thong s6 cong nghé.

Céc noi dung dé xuét néu trén 1an luot dugce trinh bay cu thé trong cac Chuong
2 va 3 clia d@ tai.
1.4. Két ludn chwong 1

Duya trén nhitng phan tich va khao sat vé cac cong trinh nghién ctru da dugc
cong bd lién quan mat thiét dén dé tai, tic gia di dé xuat huéng nghién ciru cai tién
moéi véi mong mudn:

Thiét ké, ché tao va lip rap hoan chinh mé hinh ddy chuyén bdc xép hang hoa
tw dong c6 kha ning g dung trong cong nghiép dam bao tinh thyc tién, dé van
hanh, kiém tra va stra chita.
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CHUONG 2: PHAN TiCH LUA CHON GIAI PHAP PHAN PIEN CHO
DAY CHUYEN BOC XEP HANG HOA TU PONG
2.1. Dit van dé

Trong chwong nay, tac gia nghién ctru, lwa chon PLC cho diy chuyén bdc xép
hanh héa ty dong duya trén dic tinh k¥ thuat, to chirc thiét ké, tinh chon phan dién.
Viéc diéu khién vi tri bang cach két hop giita PLC — Pong co — HMI nham giam
thiéu cac sai sot trong qua trinh lam viéc.
2.2. Tinh chon phan di¢n
2.2.1. So @0 khéi

So d6 khdi mach dién duoc thiét ké tong quan nhu Hinh 2.1. Cac khdi trong so
dd dugc moédun hoa dé thuan tién cho viée lap dit, hiéu chinh va kiém tra.

héi y Khoi cong suat % Khdi chap hanh
diéu .
Chid Khoi
ién o
)| x|y
va
] trung
glam tam | Khoi cam bién
sat
Khoi
nut an

Hinh 2.1. So d@o khoi mach dién.

2.2.2. Chirc ning, nhiém vu ciia tirng khoi
2.2.2.1. Khdi diéu khién va giam sat

Khéi diéu khién va gidm sat c6 nhiém vy diéu khién va gidm sat toan bd cac
hoat dong ciia hé thong. Khdi diéu khién va giam sat 1a bo méan hinh cam tmg HML
Trén giao dién ctia man hinh thudng gdm cac nit an dung dé diéu khién hé thong va
cac thong sb can giam sat.

Pé thuc hién viée diéu khién va giam sat, tac gid da chon man hinh HMI

NB7W-TWO00B Omron 24V 1a loai man hinh cdm Ung tuy giao dién khong 16n song
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ching loai man hinh nay dugc tich hgp nhiéu chirc ning rat manh giup cho viéc
diéu khién va giam sat hé théng mot cach linh hoat va dé dang.

a. Két n6i HMI véi PC

Két ndi HMI véi PC dugc thé hién nhu trén Hinh 2.18 va Hinh 2.19.

Hinh 2.3. HMI két néi véi PC Théng qua cdp nap GPW — CBO3.
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b. Thao tac véi man hinh NB7 va phin mém NB-designer
B1: m& phan mém va tao project mdi va nhan ok dé hoan tat
Edit w Screen Draw Components Tools Option Window Help

2 New N o o9 saduef
a0 e

Close

Save Ctrl+s
Save As

Project Password

Hinh 2.4. M6 phian mém NB-designer.
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B2: Chon PLC két néi HMI

roject Library Window £
Connector

ABTW-TW... NBTW-TW...

=

AR NBTW-TW...

& [
& [«
[

L HMIO,

Hinh 2.5. PLC két néi véi HMI

B3: Tao lién két giita PLC va HMI qua cong truyén thong RS485, chon serial

port va kéo ra man hinh dé tao lién két giita cong Com2 cta HMI va cong Com0

cua PLC.

Project Library Window e
Connector

Ethe...

Hiio

Hinh 2.6. Tao lién két gitta PLC va HMI qua cong truyén théng RS485.
B4: Tro vé giao dién HMI va bét dau viét giao dién: Click chudt vao Window

chon “edit window”.

2] c\Program Files (486)\OMROMNYNEB-Designer\ praject\tifgnitifgn.nbp - [tifgn ]

H File Edt View Screen Draw Components Tools Option | Window | Help

R ™ R e - T 4 | g3 e Cascad

BEEH $ahe i 3 d si[Be g Cesade

b # OE B S Wom oo & | MO OEH Tile Horizontally B
Tile Vertically

mEESe BE)

W (0 & e KD

& &

Project Library Window =
Connector

-

St

Ethe...

Configuration and Setup Window
Edit Window
Close al Windows

Hinh 2.7. Tré vé giao dién HMI va bdt dau viét giao dién.
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2.2.3. Khéi xir Iy trung tim
Khéi xir 1y trung tdm lam nhiém vu diéu khién toan bo hé thong nhu: quan 1y
Xuét nhap, xu 1y thong tin, tinh toan va dua ra cac tin hi¢u diéu khién cho bd phan
chuyén ddi tin hiéu. Trén thuc té nguoi ta co thé st dung vi diéu khién hodc PLC.
Véi dé tai nay, tac gia chon PLC FX3U cua hing mitsubishi - Nhat Ban boi PLC
nay c6 nhidu wu diém:
D& dang thay ddi dugc chuong trinh diéu khién;
Don gian cho viéc thay thé va sira chita;
Do tin cdy cao so vai cac bo didu khién cimg truyén thong;
Nho gon hon so véi cac bd diéu khién thuyén thong;
Do bén cong nghiép cao.
2.2.3.1. Gié6i thiéu PLC FX3U.
Chuong nay giai thich cic phan co ban lién quan dén viéc lap trinh céc bo
diéu khién 1ap trinh FX3U va FX3UC .
a. Ngon ngir 1ap trinh PLC
Muc nay giai thich cac dac tinh 1ap trinh PLC FX3U va FX3UC.
Cac dang ngon ngir 1ap trinh
PLC FX3U va FX3UC hd trg ba dang ngon ngir 14p trinh:
1. Lap trinh danh sach (List programming). Day la phuwong phap co ban.
1) Pac tinh
Trong phuong phép nay, cic chudi 1énh dugc nhap vao theo dang cac tir
khoa I¢énh nhu
"LD", "AND" va "OUT".
Phuong phap nhap vao niy 13 co s& ciia cac chuong trinh tuan

tu.
2) Vidu
Budc Lénh S4 thiét bi
0000 LD X000
0001 OR Y005
0002 ANI X002
0003 OUT Y005

2. Lap trinh so @6 mach
Trong phuong phap nay, trén man h inh 1a dang hinh thang.
1) Pic diém
Trong mot chuong trinh dang mach dién, mdt mach tuan tu duoc
v€ trén man hinh béng dinh dang tudn ty va sb thiét bi. Vi mach tudn tu dugc
biéu dién bang ky hiéu tiép diém va cudn day nén noi dung cua chuwong trinh dé
hiéu.
O trang thai hién thi mach c6 thé theo doi hoat dong cua PLC.
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2) Vi du: Chuong trinh dang danh sach ¢ trén duoc biéu dién & dang so do

X000 x002
Y005
Y005

3. Lap trinh SFC (STL<step ladder >). Phwong phap nhip vao nay
cho phép thiét ké tuin tw twong ng véi chudi hoat dong ciia may.
Dic diém trong chuong tinh SFC (lru do chirc ning tuan tw), sy tudn
tu duoc thiét ké theo chudi hoat dong cua may.

mach.

Tuong thich gitta chuong trinh SFC va cac chuong trinh khac, chuong
trinh SFC ¢6 tlé duoc chuyén sang dang khac. Khi chuong tinh danh sich va
chuong trinh dang so dd mach dugc tao ra theo quy It nhét dinh, chung co thé
duoc chuyén doi nguoc lai thanh chuong trinh SFC.

4. Tinh twong thich gitra cac chwong trinh
Tét ca céc chuong trinh tuan tu dugc tao ra boi 3 dang trén duoc luu
theo dang tur khda 1€nh trong by nhd chuong trinh bén trong PLC. Céac chuong trinh
dugc tao ra theo ba phuong phap nhap vao nay co thé duoc chuyén doi qua lai va
sau d6 dugc hién thi, hiéu chinh nhu hinh bén dudi.

.'f; Mach—ﬂh\" -~ SFC \'I

— S~

Hinh 2.8. Chuyén doi, hién thi, hiéu chinh cua PLC FX3U.
2.2.3.2 Téong quan (chwong trinh tuin ty)
Chuong trinh nay gidi thich cic chuoc nang co ban cua PLC
FX3U/FX3UC. Chuong trinh ndy khong chi bao gdm nhiing dic tinh cua
PLC ma con gidi thi€u cac chirc nang tiéu biéu, cac thong dva bd nhg dé
dung cac chic nang cua PLC.
2.2.3.2.1 Giéi thi€u cac chirc nang tién ich
PLC FX3U va FX3UC c6 céac churc nang sau.
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a. Chirc nang tién ich cho viéc xir ly ngd vao
1. Chirc niing " High speed counter" ciia cic ngd vao dém toc dd cao mot
pha hay hai pha
Céac bo dém tdc dd cao mot pha c6 thé thyuc thi viéc dém 1én téi 100 kHz
(hay 200 kHz khi st dung bd chuyén doi ngd vao toc do cao dic biét) bat chip
thoi gian hoat dong vi ching xir Iy xung téc do cao tir cac relay ngd vio riéng
nhu 1a cac ngét. (Cac bo dém téc do cao hai pha c6 thé thuc thi viéc dém t&i 50
kHz (hay 100 kHz khi sr dung bd chuy én d6i ngd vao toc do cao dic biét)
Két qua dém c6 thé dugc xir Iy tire thi nhu 13 cac ngit ngd ra bd dém toc
dd cao bdi chuong trinh xu ly riéng va céc gia tn d ém dugc cia bo dém tdc do
cao bang cac 1énh so sanh danh riéng cho bo dém tdc do cao.
2. Chi c6 thé ndi dén PLC FX3U
Lénh lién quan: So sanh b d&ém tc do cao; HSCS (FNC 53), HSCR (ENC
54) va HSZ (FNC 55) Néu s bo dém tdc do cao khong du, co thé két ndi cac thiét
bi mé rong dic biét (khdi bd dém tdc do cao).
Béng viéc md rong cac bd dém phén cung trong khdi bo dém toc do cao,
c6 thé nhan duoc xung toc do cao 1én t¢i 50 kHz (ngoai trir dém canh 1 va 4).
Khdi bd dém tdc d6 cao FX2N-1HC
3. Chitc ning " I/O refresh" dé nhan dwogc thong tin ngé vao méi nhit
Thong tin ngd vao cua PLC trong phuong phap lam tuoi bd dupc nhap
vao tat ca ngay lap tirc boi bd nhd anh ngd vao trude bude 0 (step 0). Thong tin
ngd radugc xuat ra ngay khi lénh END duoc thyc thi. Lénh lam twoi /O ( 1/0
refresh) c6 thé nhan dugc thong tin ngd vao mdéi nhat va xuat ra ngay lap tic két
qua thyc thi trong sudt hoat dong tuan tyr.
Lénh lién quan: Lam tuoi REF (FNC 50)
4. Chirc ning " Input filter adjustment" dé thay ddi hing s thoi gian cia
cac relay ngo vao
Céc relay ngd vao trong PLC duogc trang bi bd loc C -R xdp xi 10 ms nhu

bién phap chéng kéu rung va nhidu cho tin hiéu ngd vao. Tuy nhién, do bd loc sd

duoc chép nhan cho relay ngd vao tur X000 dén X017* 1, gia tri b loc co thé duoc
thay ddi trong chwong trinh.
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Lénh lién quan: Lénh lam tuoi va hiéu chinh bd loc REFF (FNC 51)
*1. X000 dén X007 trong FX3U-16M, FX3UC-16M
5. Chirc nang " Pulse catch"
Chtrc ning bat xung (pulse catch) duoc cung cip nhu 1a mjt phuong phap dé
nhan tin hiéu xung thoi gian ngan.

Chirc ning bat xung quan sat tin hiéu tir cac relay ngd vao xac dinh va dit cac
relay phu tro dic biét trong xtr Iy ngit ngay khi tin hiéu dwgc nhap vao.
Chirc ning bat xung c6 thé dugc Gmg dung trong pham vi rong boi vi
ngay ca cac xung hep ciing ¢ thé dugc nhan dé dang.
Khi cic hoat dong phirc tap can dugc xir 1y v6i mirc wu tién cao, vi du nhur
ngét, béng cach sur dung tin hiéu kich xac dinh, chiic nang “ngét” 1a thich hop.
6. Ba dang ciia chirc ning " ngit " cho viéc nhin cic xung ngin va xir
ly wu tién.
1) Ngat ngd vao Tin hiéu tir cc relay ngd vao xac dinh dugc quan sat.
Khi xuét hién canh 1én hay canh xuéng cua ngd vao dugc quan sat, mot chuong
trinh ngét xéc dinh duoc thuc thi véi mic wu tién cao nhat.
2)  Ngit timer
Céc chuong trinh ngat xac dinh duoc thue thi véi muc vu tién cao nhat tai
moi khodng thoi gian xé4c dinh.
3) Ngét bo dém phu thudc vao gia tri hién thoi ctia bo dém toc do cao,
mdt chuong trinh ngét xéc dinh duge thyuc thi v6i dd wu tién cao nhét.
2.2.3.2.2 Chirc nang tién ich cho viéc xir ly ngo ra
1. Chirc niing " 1/0 refresh" cho viéc xuit ra thong tin ngé vao gin nhit
Thong tin ngd vao cia PLC trong phuong phap lam tuoi bd dupc
nhap vao tit ca ngay lap tic boi bd nhd anh ngd vao trude bude 0 (step 0).
Thong tin ngd raduwoc xuat ra ngay khi lénh END duoc thyc thi.
Lénh 1am tuoi /O (I/0 refresh) c6 thé nhan duoc thong tin ngd vao
m&i nhét va xuét ra ngay 1ap tirc két qua thuc thi trong sudt hoat dong tudn tuy.
Lénh lién quan: Lam tuoi REF (FNC 50)
2. Chirc ning “Pulse output” cho viéc diéu khién ngé ra xung
Lénh lién quan: Ngé ra xung PLSY (FNC 57) va Cai dit tang toc/ giam
tbc PLSR (FNC 59)
3. Chitc niing "Positioning" cho viéc diéu khién vi tri
Lénh lién quan: DSZR (FNC150), Dinh vi ngit DVIT (FNC151), Tro
vé zero (FNC156), Ngé ra xung toc do thay doi PLSV (FNC157), Diéu khién ting
tbc DRVI (FNC158) va Diéu khién tuyét di DRVA (FNC159)

2.2.3.2.3 Chitc niing hd trg diéu khién tuin tu
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1. Ché d6 "Constant scan" tao chu ky hoat dong c6 dinh ciia PLC

Chu ky hoat dong trong PLC chép nhan phuong phap hoat dong theo
chu ky thay ddi phu thudc vao ndi dung cua viéc thuc thi chuong trinh.

Trong ché do quét cd dinh (constant scan) (M8039 va D8039), chu
ky hoat dong c6 thé dugce ¢d dinh. Két qua 1a cac 1énh duoc thuc thi dong b véi
hoat dong c6 thé duoc xur 1y trong mot chu ky ¢b dinh.

2. Ché @9 "All outputs disable" bat OFF tit ca cac tin hi¢u ngo ra
Khi relay phu tro dic biét M8034 dugc didu khién, bo nhé chét ngd ra
bi x6a. Tuong Ung, tat ca cac relay ngd ra (Y) chuyén sang OFF trong khi PLC tiép
tuc hoat dong. Tuy nhién, trang thai cia relay ngd ra (Y) trong mdi b nhé anh
thiét bi khong bi x6a. Két qua, khi cac thiét bi dugc quan sat bang cach sir dung
cong cu lap trinh, ching cé thé dugc xem nhu trang thai ON.
3. Chitc ning " Memory hold stop" duy tri trang thai ngé ra trong suot
ché @6 RUN tham chi ca ché 46 STOP
Khi relay phu trg dac biét M8034 duoc diéu khién, PLC dung lai trong
khi trang thai ngd ra dugc duy tri trong ché do RUN.
4. Dang ky " entry code" dé bao vé chwong trinh
Mi vao (entry code) c6 thé duoc dang ky dé ngin chin doc 16i/ghi sai
ctia chuong trinh tuan ty. Ch ¥ 61 cac thao tac tryc tiép tir GX Developer hay
bo lap trinh cAm tay, mic d0 bao v& chuong trinh dugc cai dat béng phuong
phap xac dinh ma vao. Trong truong hop niy, “thay d6i chuong trinh thi khong
duoc cho phép, nhung viéc quan sat va thay doi cac gia tri hién hanh duoc cho
phép”
5. Thém "comments" cho chwong trinh tuin ty
Béng cach cai dat thong $0, vung chu thich thé t bi (dung ky tu
Katakana, Kanji va chir s6) c6 thé dugc thém trong bo nhé chuong trinh.
6. Ghi chwong trinh trong ché d9 RUN
Chuong trinh c6 thé dugc thay doi khi PLC dang hoat dong (ché do
RUN).
Véi chirc nang nay, chuong trinh ¢6 thé dugc diéu chinh va thay

d6i mot cach hiéu qua ma khong phai dimg may.
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2.2.3.2.4 Giéi thi€éu Iénh ing dung
1. Su trinh dién co ban xuit sic

PLC FX3U/FX3UC dugc trang bi khong chi voi cac 1énh ting dung
co ban cho viéc chuyén dir li¢u, so sanh dir liéu, cac phép toan sd hoc, logic,
quay va dich chuyén dir liéu ma con c6 cac l1énh xtr 1y téc d6 cao nhu lam twoi
I/0, ngét, so sanh bo dém tdc do cao va ngo ra xung tdc do cao cling nhu céc 1énh
dinh trang thai dau béng cac hoat dong chuin diéu khién may duogc tao ra trong
cac khdi cua diéu khién SFC. PLC FX c¢6 cac dic tinh danh cho chirc ning co
ban, xu ly tdc d6 cao va co kha nang hoat dong t6t.

2. D& dang sir dung cho diéu khién nang cao

Hon nita, PLC FX c6 nhiéu 1énh cdm tay (handy instruction) véi cac
lénh nay diéu khién tuan ty phirc tap duoc tao ra trong cac khdi dé giam tai cho
viéc tao ra cac chuong trinh tuan ty va luu sé diém 1/O.

PLC FX cling c6 céc hoat dong s6 hoc cho diu chim dong va diéu
khién PID cho céc diéu khién phirc tap.
2.2.3.2.5 Cac lénh trng dung chinh

Muc nay gidi thi€u cac lénh tiéu biéu trong s6 cac lénh ung
dung duoc cung cip ¢ PLC FX3U/FX3UC.

1. Di¢u khién luu trinh

Nhay c6 diéu kién (CJ/ FNC 00)

Goi chuong trinh con (CALL/ FNC 01)

Cho phép ngit (EI/ FNC 04)

V6 hiéu ngat (DI / FNC 05)

Bit ddu mot vong lap FOR/NEXT (FOR/ ENC 08)

2. Di chuyén va so sanh

So sanh (CMP/ FNC 10)

So sanh dir licu (FNC224 t61 FNC246)

So sanh du chim dong (ECMP/ FNC110 va EZCP/ FNC111)

So sanh vung (ZCP/ FNC 11)

So sanh bo dém tdc do cao (FNC 53 t6i FNC 55)

So sanh bd dém tdc d6 cao v6i bang dit lidu (HSCT/ FNC280)

Di chuyén (MOV/ FNC 12)

Di chuyén dau chim dong (EMOV/ FNC112)

Di chuyén bo dém téc d6 cao (HCMOV/ FNC189)

Chuyén doi sang s6 BCD (BCD/ FNC 18)

Chuyén d6i sang nhi phan (BIN/ FNC 19)

Chuyén déi tir s6 thap phan sang ma Grey (FNC170) va mi Grey
sang sb thap phan (FNC171)
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3. Cac phép toan sb hoc va luin 1y

FNC129)

Cong (ADD/FNC 20)

Tru (SUB/FNC 21)

Nhan (MUL/ FNC 22)

Chia (DIV/ FNC 23)

Tang dan (INC/ FNC 24)

Can bac hai (SQR/ FNC 48)

Luong giac hoc (FNC130 t61 FNC135)

Chuyén doi tir/sang ddu cham dong (FNC 49, FNC118, FNC119 va

Phép toan sb hoc cho ddu chdm dong (ENC120 t6i FNC123)
Cin bac hai ddu cham dong (ESQR/ FNC127)

4. Phép quay va dich chuyén

Quay phai (ROR/FNC 30)

Quay trai (ROL/ FNC 31)

Quay phai vdi co carry (RCR/ FNC 32)
Quay trai v i co carry (RCL/ FNC 33)
Dich phai bit (SFTR/ FNC 34)

Dich trai bit (SFTL/ FNC 35)

Dich phai word (WSFR/ FNC 36)

Dich trai word (WSFL/ FNC 37)

5. Piéu khién dit liéu

Reset vung (ZRST/ FNC 40)

Giai ma (DECO/ FNC 41)

Ma hoa (ENCO/ FNC 42)

Tong cac bit tich cuc (SUM/ ENC 43)

Tinh trung binh (MEAN/ FNC 45)

Chuyén tir word sang byte (WTOB/ FNC141) va byte sang word

(BTOW/FNC142)

Néi/nhom 4 bit cua dir liéu word (FNC143 va FNC144)
Diéu khién gi6i han (LIMIT/ FNC256)

Diéu khién ving chét (BAND/ FNC257)

Diéu khién ving (ZONE/ FNC258)

Hoat dong khéi di liéu (FNC192 t&i FNC199)

Diéu khién chudi ky tu (FNC200 t6i FNC209)

6. Xir Iy toc dd cao

Lam tuoi (REF/ FNC 50)
Lam twoi va di éu chinhbd loc (REFF/ FNC 51)
Phat hién té¢c d6 (SPD/ FNC 56)
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Ngo raxung Y (PLSY/ FNC 57)
Xung déc (PLSR/ FNC 59)
7. Lénh cam tay va Iénh cho thiét bi ngoai vi

Dinh trang thai dau (IST/ ENC 60)
Teaching timer (TTMR/ FNC 64)
Trang thai luan phién (ALT/ FNC 66)
Gia tri thay d6i dang déc (RAMP/ FNC 67)
Diéu khién quay bang (ROTC/ FNC 68)
Ngo vao 10 phim (TKY/ FNC 70)
Cong tic s6 (DSW/ FNC 72)
B giai ma 7 doan (SEGD/ FNC 73), 7 doan c6 chdt (SEGL/ FNC 74)
Ngd vao dit liéu ma ASCII (ASC/ FNC 76)
DPoc BFM, viét BFM (FNC 78, FNC 79, FNC278, Va FNC279)
Giao tiép nbi tiép (FNC 80 va FNC 87)
Giao tiép inverter (FNC270 t6i FNC274)
Chuyén dbi tir thap luc phan sang ASCII (ASCI/ FNC 82)
Chuyén d6i tir ASCII sang thap lyc phan (Hé muoi sau/ FNC 83)
Kiém tra theo chu ky (CRC/FNC188)
Phat s6 ngiu nhién (RND/ ENC184)
Diéu khién thoi gian thyc (FNC160 téi FNC167)
Pong ho do gio (HOUR/ FNC 169)
Tao xung dinh tho1 (DUTY/ FNC186)
bang nhap R va ER (LOGR/ FNC293)

8. Di¢u khién phikc tap
Tim kiém stack dir liu (SER/ FNC 61)
Sap xép dit liéu thanh bang (FNC 69 va FNC149)
Vong diéu khién PID (PID/ FNC 88)

9. Piéu khién vi tri
Dog search zero return (DSZR/ FNC150)
Dinh vi ngit (DVIT/ FNC151)
Ché d6 dinh vi khéi dit liéu (TBL/ FNC152)
Doc gia tri tuyét dbi hién hanh (ABS/ FNC155)
Quay vé zero (ZRN/ FNC156)
Ngd ra xung toc do thay doi (PLSV/ FNC157)
Tang tbc (DRVI/ FNC158)
Diéu khién tuyét d6i (DRVA/ FNC159)

2.2.3.2.6 Diéu khién twong tu trén vi tri dic biét

Chi tiét, tham khao s6 tay mdi san pham.

1. Piéu khién I/O twong tu
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Ngo vao tuong tu
Ngo ra tuong tu
Ngd vao cam bién nhiét d6 Pt100
Cam bién ngo vao cap nhiét do
Khbi diéu khién nhiét do
2. Diéu khién vj tri
Khéi diéu khién vi tri - SSCNETIIL.
Khéi ngd ra xung (duoc didu khién bang chwong trinh tuan t)
Piéu khién vi tri (dugc diéu khién bang cac 1énh danh cho diéu khién
vi tri)
Cong tic cam
3. B¢ dém toc dp cao
Bo dém tdc do cao (bd dém phan cting duoc trang bi nhiéu chirc nang)
2.2.3.2.7 Két noi va giao tiép
FX3U/FX3UC PLCs h6 tro nhitng chirc ning giao tiép sau.
1. CC-Link
Hé théng CC-Link c6 thé duoc xay dung véi PLC FX3U/FX3UC
lam viéc nhu tram master. Hay PLC ho A hodc QnA co thé lam viéc nhu tram
master, va cac PLC FX c6 thé duge két ndi nhu céc tram slave (cac tram remote
device).
CC- Link 12 mdt mang mé cho phép két néi khong chi voi PLC FX
ma con voi cac inverter, hé théng servo AC va cam bién.
2. CC-Link/LT
Hé théng CC-Link/LT dugc xdy dung véi PLC FX3U/FX3UC nhu
tram master.
Céc thiét bi X (ngd vao) va Y (ngd ra) dugc gan cho cac khdi remote
I/O va dugc hoat dong béng chuong trinh I/0O da dung.
3. Két néi MELSEC 1/O
Két ndi MELSEC I/O 1a mot hé théng remote I/O ma tr am master la
PLC FX3U/FX3UC (D, DSS). Cac don vi cho h¢ théng remote /O MELSEC I/0
LINK c6 thé duoc st dung nhu cac don vi remote.
4. H@ thong AS-i
Hé thong mang & mirc khéi dong hay cam bién dugc xay dung voi
PLC FX3U/FX3UC lam viéc nhu tram master trong hé théng AS-i1.
5. K&t ndi don gian N: N
T6i 8 PLC FX3U/FX3UC c¢6 thé duoc két ndi, va dir liéu duoc ty dong
trao d6i trong mang.
6. K&t ndi song song
Hai PLC duoc ndi, va dit liéu duoc ty dong trao doi.
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7. Két ndi may tinh
Mot mdy tinh lam vi¢c nhu nhu tram master, 1én dén 16 PLC FX
va PLC A duoc két ndi dén tram master, tram master x4c dinh tnre tiép cac
thiét bi trong PLC va sau d6 dit liéu duogc truyén.
Céc giao thirc trong két ndi may tinh hd trg dinh dang 1 va 4.
Bang cach sir dung MX Component and MX Sheet, viéc quan st va
dang nhap hé théng PLC c6 thé duoc cai dat d& dang bang Microsoft Excel.
8. Giao tiép khong giao th trc
Giao tiép ndi tiép khong giao thirc thich hop giita 1 PLC FX va thiét
bi ngoai vi qua RS-232/RS-485 nhu doc ma vach, may in, may tinh c4 nhan va thiét
bi do luong.
9. Giao tiép inverter
Mot PLC FX c6 thé diéu khién téi 8 inverter thong qua giao tiép RS-
485.
Lénh lién quan: IVCK (FNC270) IVDR (FNC271) IVRD (FNC272)
IVWR (FNC273) IVBWR (FNC274)
2.2.3.3 Gi6i thiéu vé cAu tao PLC FX3U
PLC FX3U/FX3UC c¢6 nhiéu relay, bo dinh thi va bo dém véi nhiéu
tiép diém NO (thudng mé) va NC (thudng dong).
Nhiéu tiép diém va cudn day dugc két ndi dé tao ra mach tuan tu. Mot
PLC ciing dugc trang bi véi cac thanh ghi dit li¢u (D) va thanh ghi dir liéu mé rong
(R) ¢6 chirc nang nhu cac thiét bi dé luu trit cac gid tri dir lidu sb.
2.2.3.3.1 Mdi quan hé giira cac thiét bi
Mili tén cho biét hudng truyén cia cac tin hiéu.
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Relay ng6 vao: X ]
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] ngoai
Tl goi nho la “X”
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Relay trang thai: S B6é dinh thi: T ngoai. Trong PLC
Trong PLC c6é nhiéu Trong PLC c6 nhidu c6 nhiéu relay ngd
relay trang thai. - N ra
Tl goi nhoé 13 “S” bo dinh thi. '
T goi nho 14 “T”
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Tiép diém relay ngd ra ndi ngd ra ngoai vi (1 tiép diém NO) PLC
e c6 céac tiép diém ngd ra c6 s&n twong (rng v&i cac kich c&

Coc hay bd ndi ngd
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Y
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Hinh 2.9. Quan hé giita cdc thiét bi.
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2.2.3.3.2 Danh sich thiét bi
1. Relay ngo vao (X) va relay ngo ra (Y)

S6 relay ngd vao va relay ngd ra & hé bat phan dugc gan cho mdi khéi
chinh theo dang "X000 dén X007, X010 t&i X017..., Y000 téi Y007, Y010 t6i
Y017..."

S relay ngd vao (X) va relay ngd ra (Y) trong kidi mé rong ciing 13 cac
lién tiép trong hé bat phan twong tng véi thir tyr két ndi vao khdi chinh. Str dung bo
loc s6 cho bo loc ngd vao cua cac relay ngd vao va gia tri bg loc co thé duoc thay
d6i bang chuong trinh. Tuong tmg, gan sb relay ngd vao cho muc dich nhan toc do
cao. (Tham khao giai thich diéu chinh bd loc, ngét ngd vao, bd dém toc do cao,
nhiéu 1énh ung dung khac, ...)

2. Relay phu tr¢ (M)

Céac relay xay dung trong PLC la céc relay phu trg, va ching dugc su
dung trong lap trinh. Khac voi céc 1/0 relay, relay phu tro khong thé nhan céc ngo
vao bén ngoai hodc diéu khién tryc tiép cac tai bén ngoai.

C6 cac loai relay dugc chdt (co6 ngudn pin nudi), trang thai On/Off clia nd
duoc luu lai ngay ca khi PLC bat vé OFF.

3. Relay trang thai (S)

Cac relay trang thai dugc sir dung trong chuong trinh step ladder hoac
khi xtr 1y cac so trong SFC.

Khi mot relay trang thai khong duoc sir dung nhu mot qué trinh, n6 cé
thé dugc 1ap trinh nhu mot tiép diém/cudn day thong thudng gidng nhu cach cia
relay phu trg.

Céc relay trang thai co thé duogc sir dung nhu cac bd canh bao cho chan
doan 16i bén ngoai.

4. Relay thoi gian-Timer (T).

Timer cong va dém sb xung clock 1, 10 hay 100ms va tiép diém ngd ra
ctia nd s& bat ON hoacOFF khi két qua dém duoc dat dén mot gid tri cai dat trude.
Timer c6 thé dém tir 0.001s dén 3276.7s phu thudc vao xung clock.

Timer T192 t&1 T199 dugce dung cho chuong trinh con va chuong trinh
ngét.

Timer T250 t61 T255 1a dang timer c6 nhd cho cac xung 100ms. Nghia la gia tri
hién hanh van duoc giit khi cudn ddy timer thi bat vé OFF. Va khi ngd vao diéu
khién bat ON tré lai thi timer co nhé lai dém tiép tir gia tri bi ngat.

5. Bd dém-Counter (C)

Céac dang bd dém sau duoc cung cap, va chiung dugc dung tuy theo muc
dich

a. Bo dém dwgc chot.

Hoc vién: P§ Tién My 29 Chuyén nganh: Ky thudt dién tiv



Truong Dai hoc Sao Do Ludn vin Thac si

Bo dém duoc cung cap cho tin hiéu bén trong PLC, toc d6 dap tmg thuong
nho ¢é vai chuc Hz.

Bo dém16-bit: Bo dém 1én voi tam dém tir 1 t6i 32767

B dém 32-bit: B6 dém 16n va xudng, pham vi dém tir -2,147,483,648 dén
+2,147,483,647

b. B6 dém toc d9 cao dwoc chot.

Bo dém tdc dod cao c6 thé dém véi tin sb vai kHz ma khong can quan
tam dén hoat dong trong PLC.

B dém 32-bit: B dém 1én va xudng, pham vi dém tir -2,147,483,648
dén +2,147,483,647 (1- pha 1 chiéu dém, 1-pha 2 chibu dém va 2-pha 2 chiéu
dém), dugc gan cho cac relay ngd vao riéng.

6. Thanh ghi d i liéu (D)

Thanh ghi dir li€u luu gia tri dir li¢u $6.

Tt ca thanh ghi dit liéu trong PLC FX la dang 16 bit (bit c6 trong s cao
nhit cta né 1a dwong hodc am). Khi két hop 2 thanh ghi lai, ching c6 thé thuc hién
gid tri s6 32 bit (bit c6 trong sd cao nhét ctia no 1a duwong hodc 4m). Gidng véi cac
thiét bi khéac, thanh ghi dir liéu dugc chia thanh dang tong quat va dang duogc chot
(c6 ngudn pin nudi)

7. Thanh ghi mé rong (R) va thanh ghi tai licu mé rong (ER)

Thanh ghi m¢ rong (R) dugc mo rong tir dang cua thanh ghi dir liéu (D).
Chung duoc bao vé bang ngudn pin chong lai sy cb mat dién.

Khi bo nhd cassette duogc ga"m vao, ndi dung cua thanh ghi m¢é rong (R)
c6 thé duge luu vao thanh ghi tai liéu mo rong (ER). Thanh ghi tai Bu md rong
chi ¢ thé duoc st dung khi mot bd nhd cassette duoc két ndi vao.

8. Thanh ghi chi muc (V)(Z)

Trong cac thanh ghi, loai thanh ghi chi muc V & Z dugc ding dé hiéu
chinh. Thanh ghi dir li¢u V hay Z dugc cOng vao cac thiét bi khac nhu sau: [Truong
hop " V0, Z0=5 "] D100V0 = D105, C20Z0 = C25. S6 thiét bi + gia tri V hay Z

Thanh ghi dir liéu va thanh ghi chi muc dugc dung dé gan gian tiép gia tri
dinh cho timer va b dém hay dung trong cac 1énh tng dung.

9. Con tré (P)(I)

Hoc vién: P§ Tién My 30 Chuyén nganh: Ky thudt dién tiv



Truong Dai hoc Sao Do Ludn vin Thac si

Con tré duge phan thanh con tré & nhanh va con tro ngit.
Con tré r& nhanh (P) xac dinh diém dén cua 1énh nhay c6 diéu kién CJ
(FNC 00) hay Enh goi chuong trinh con CALL (FNC 01).
Con tré ngat (I) xac dinh ngat ngd vio, ngit timer hay ngit bo dém.
10. Hing s6 (K)(H)(E)
Gia t hang s6 dugc st dung trong PLC, “K” chi gia tri nguyén thap
phan, “H” chi gi4 tri thap luc phan, “E” chi gia tri thuc (dir liéu ddu cham dong).
Hing sé duogc ding nhu gia tri dat hay gia tri hién hanh cia timer hay
bo dém hay céc toan hang cho céc lénh tng dung.
2.2.3.3.3 B) nhé chwong trinh va cac thiét bi ( 6 ngudn pin nudi)
* Céu triic bd nhé
PLC FX3U/FX3UC ding bé nhé RAM. Bing cach gan mot thiét bi
chon bd nhd, loai bd nhé co thé thay doi.
1. Khi sir dung b nhé 6 sin (khong gian thém bd nhé tuy chon)
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ROM hé théng

— B0 nho thiét bj c6 s&n (RAM)

— .Bc} nh.éi thiét bj bit]
[Bit device memory]

B3 nho 42 ievlnary]

B6 nhé anh

tidn didm
Relay ngd vao (X) Relay ngé ra (Y)
Relay phu trgr (M) elay

trang thai (S)

Tiép diém timer va cudn day timer
Tiép didm bd dém, cudn day dém va cudn day
reset

Thanh ghi di¥ liéu (D)
Thanh ghi gia ti hién thoi timer (T)
Thanh ghi gia ti hién thoi bo dém (C)
Thanh ghi chi muc (V, Z)

Thanh ghi mé réng (R)

B& nhé chuwong trinh

(RAM) Thong s

Chwong trinh tuan tw

Chu thich

Thanh ghi (D)

B& nhé tuy chon

Khoéng co

Hinh 2.10. Sir dung b6 nhé cé san.
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2. Khi sir dung bd nhé tity chon (khéng sir dung bd nhé c6 sén)

B6 nhé thiét bi c6 s&n (RAM)

[Bb nhé thiét bi bitjory] [Bd nhé dit liéu]

B6 nho anh tiép diém Thanh ghi di liéu (D)
Relay ngé vao (X) Relay ngdra (Y) Thanh ahi aia ti hién thoi
Relay phu tro (M)
trang thai (S) Thanh ghi gia ti hién thei bd dém
Tiép diém timer vacudn day timer — 1
Tiép diém bd dém, cudn day dém va cudn day Thanh ghi mé rong [€
reset

B& nhé chuwong trinh ¢ sén P
(RAM) B& nh¢ tuy dinh

Thong sb

Chwong trinh tuan tw

Khong str dung

w Chu thich

Viéc gan thém bo nhé tiy chon dugc nhan biét mot Thanh ghi (D)
cac ty dong (khi nguon ON), va bd nhé chuong
trinh c6 san bi ngat két néi.

(BO nhé tuy chon dwoc wu tién)

|Thanh ghi ti [Bu mé& rong

Hinh 2.11. Sur dung bo nho tuy chon.

Hoat dong bd nhé va chot

(Nguon ON/OFF va RUN/STOP)

3. Su thay ddi giira thiét bj chung va thiét bi dwoc chdt
1) Khi sir dung thiét bi dwoc chét nhwr la thiét bi khong chot

Trong PLC FX3U/FX3UC, mét sb thiét bi duge chdt c6 thé thay doi
thanh thiét bi khong chét béng cach cai dat thong s6 dugc mo ta sau.

Cac thiét bi duoc danh cho dang chét khong thé thay d6i thanh
thiét bi khong chét ngay ca bang cach cai dat thong sb. Cac thiét bi nay co thé
duoc diéu khién nhu thiét bi khong chdt bang cach x6a tat ca thiét bi duoc chét
bang xung khai dong (M8002) trong chwong trinh.

2) Khi sir dung thiét bi khong chét nhw thiét bi dwge chot
Trong PLC FX3U/FX3UC, cac thiét bi khong chét co thé thay doi
thanh thiét bi dugc chdt bang cach cai dat thong s6 duoc mo ta sau.
2.2.3.3.4 Cach cai dit gia tri dau cho cac thiét bi (cé ngudn pin nudi)

Loai thiét bi dugc chét co thé duge khoi tao béng cach xo0a toan b bo
nhd PLC st dung thiét bi ngoai vi, x0a tat ca bd nhd duge chdt st dung relay
phu tro dac biét M8032 hay thuc hi¢n 1énh ZRST.

a. M8032 (x6a tit ca bd nhé dwge chot)
Khi M8032 duoc bat ON, tit ca thiét bi dugc chdt (bao gdm cudn day

reset timer va couter) bi x6a. M8032 cé thé bat ON va OFF bﬁng cach st dung
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lénh ép budc ON/OFF tir thiét bi ngoai vi hay bén trong chwong trinh tuan ty. Chu
¥ rang céc thiét bi dugc chdt khong thé bat ON trong khi M8032 1a ON.

Khi bat ON M8032 bén trong chuong trinh, chu y réng thiét bi duoc
chét bi x6a trong khi xir 1y 1énh END sau khi M8032 dugc bat ON.

Vi du: chuong trinh ndy x6a tat ca thiét bi duoc chot.

M3002 —
——————— (#3032
}ﬂng khoi dong “—- —->

b. Lénh ZRST (FNC 40)

Lénh ZRST c6 thé xo6a nhiéu thiét bi cing mot lac. (Béi vi chi mot

pham vi thiét bi giéi han c6 thé dugc xac dinh cho 1énh ZRST, chi mot phan thiét
bi duge chdt co thé bi xoa tai mot thoi diém.)

Vi du: chuong trinh nay x6a cac thiét bi dugc chdt trong pham vi chi ra ¢ bang

bén dudi.
i thiet bi Z Neo vao xoa
— - Pham vi thiét bi dwoc chot _|$ erg:‘;%n R -
elay P | m500~M7679 ZRS
o FMNC40 | = R
Trang thai | S500~S4095 ZRaT 5500 | 54085
Timer T246~T255 -
A 1k C100~C199, el T246 | T255
Bodém | G220~C255 ZRST
Thanh ghi | h560-p7999 FNC 40 | 10 | crag
dir liéu ZRST
FNC 40 | ~nn __
ZRST CZxa C255
FMC 40 | o
NC40 | D200 | D799

2.3. Khéi mach cong suit, khéi chap hanh

La cac bo mach dién tir ¢c6 nhi€ém vu nhan tin hi¢u diéu khién tir mach diéu
khién trung tim dé diéu khién co cau chap hanh.

Khéi chap hanh trong hé théng nay 1a: dong co secvo, van dién tir

a. Gidi thiéu vé driver va dong co servo YASKAWA SGDM

Bo6 Servo YASKAWA SGDM dugce thé hién nhu trén Hinh 2.12.

Hoc vién: P§ Tién My 34 Chuyén nganh: Ky thudt dién tiv



Trwong Dai hoc Sao Do Ludn van Thac st

Hinh 2.12. Bo servo YASKAWA SGDM.

Pong co servo (Hinh 2.13) 1a thanh phan quan trong cua hé thong diéu khién
chuyén dong. Pé hoat dong dugc, ching ta phai ndi dong co servo véi cac phan
ctng, phin mém hd tro didu khién chuyén dong. Dong co servo duge két hop co khi
v6i cac thiét bi may moc khac dé cung cap luc di chuyén céc thiét bi nay theo yéu cau
cia Ung dung. Pé dat duoc diéu nay, ching ta phai diéu khiénvi tri, van

toc va mémen cua dong co servo theo yéu cau tng dung.

LOAD
PROCESSOR

SERVO & ENCODER

DRIVE
Hinh 2.13. Bong co servo duoc két hop co khi.

Dé hoat dong chinh xéac, ddng co servo can phai két hop vai:

Bo diéu khién: Thong thuong 13 PLC hodc bo diéu khién chuyén dong chuyén
dung s& chay chuong trinh diéu khién dé thyc hién ding theo yéu cau ky thuat cua
ung dung.

Bo diéu khién dong co: Thiét bi dién tir c6 chirc ning cung cap du ning luong
cho dong co theo dung cach, dung thoi diém.

B6 ma hoa xung vong quay: Tao phan hdi cho hoat dong cta dong co
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Hinh 2.14. Dong co servo.

Dbdng co DC servo c6 2 loai: BPong co 1 chiéu c6 chdi than va dong co 1 chiéu
khong chéi than.

Pong co AC servo cd 3 cudn ddy véi 1 dau chung cho tit ca cac cudn day.
Thong thudng dau chung duge ndi véi duong ngudn va duge kich tir theo thir ty
lién tuc, 120° cho mdi budc. Rotor trong doéng co c6 2 ring, stator co 3 cuc cich
nhau 120°. Khi mét cudn bj kich dién thi ring cua rotor bi hut vao cuén mét. Néu
dong qua cudn mot bi ngit va dong dong cho cudn hai, rotor quay 120° va ring cua
rotor bi htt vao cudn hai. Dé dong co quay mdt cach lién tuc chiing ta can cép dién
luan phién cho 3 cudn day.

Churc nang cua b dicu khién dong co servo

Hinh 2.15. B¢ driver dong co servo.

Can c6 ngudn dién cp tuong thich véi thiét ké ciia dong co servo. Bo diéu
khién cung cdp ngudn cho dong co servo dung yéu cau, ding thoi diém dé diéu
khién vi tri, tbc d6 va moémen, tuong Ung vdi cac dau vao tir bo diéu khién chuyén
dong, tir b0 ma hoa xung vong quay va tur ban than dong co servo.

Céc chire ning khac ciia by diéu khién bao gom:

Truyén thong v6i bo diéu khién chuyén dong

Doc phan hdi tir bd ma hoa xung vong quay va diéu chinh thoi gian thuc cho
mach vong kin.

X1t 1y cac tin hi€u vao/ra vi du nhu céc thiét bi an toan, ché d6 dau vao va cac
tin hiéu dau ra vé trang thai hoat dong. Vi Iy do nay, mdi bo diéu khién thuong két
hop v&i mot dong dong co servo cu thé.
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Trong khi tin hi€u dau vao cho b di€u khién dong co servo la dong mot chiéu
(DC), dau ra by di€u khién gan nhu la dang song dong dién xoay chi¢u dé dicu
khién tron toc dg, gia toc va momen ctia dong co servo.

ey T
ANALDG

PULSE - — | VV &y

SERIAL [ EOETSIGELENTHY :
PACKET —

Hinh 2.16. Tin hiéu diéu khién dong co servo.

Tin hiéu diéu khién dong co servo: Dya vao dir liéu luu trong chuong trinh
diéu khién chuyén dong, bo diéu khién nhan tin hiéu dé thuc hién mot dang chuyén
dong nhét dinh. Tin hiéu tir b diéu khién chuyén dong gui téi bo didu khién dong
co servo co thé cé nhiéu dang: Dién &p mot chiéu dang tuong ty (vi du nhu tur -
12VDC dén +12VDC), ddy xung, gbi dir liéu truyén qua mang.

b. M6t s phuong phap didu khién

Phan hoi trong hé thong dong co servo: Bo diéu khién va dong co servo ciing
hoat dong dé van hanh trong ché do mach vong kin.

bong co

Encoder
Servo

Hinh 2.17. Piéu khién dong co servo ché do mach vong kin.
Mach vong diéu khién:

*W&D—b >—J>—> Bonsey Encoder —»
Servo

Phan hai déng

Phan héi téc dd

Phan hdi vj tri

Hinh 2.18. Ciac mach vong diéu khién.
Mach vong diéu khién dugc xtr 1y boi bd diéu khién dong co servo, bo diéu
khién chuyén dong hodc ca hai tily thudc vao yéu cau diéu khién. Dé dat dugc
chuyén dong nhu mong mudn, ching ta c6 thé tach riéng cac mach vong diéu khién

V1 tri, toc d0 va momen.
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Khong phai tat ca cac ung dung diéu khién déu bao gém ca ba dang mach
vong diéu khién vira néu. Nhiéu ng dung chi gdm c6 mach vong dong dién va
mach vong tbc do dung cho diéu khién tdc do. Nhiéu ung dung lai can ¢6 ca ba
mach vong diéu khién dé diéu khién vj tri.

Piéu khién vi tri (Position Loop):

Vi tri duoc hiéu 1a vi tri goc tuyét ddi cua truc dong co servo hodc trong vai
truong hop 1a vi tri cta thiét bi truyén dong bdi dong co servo. Khi dong co servo
thay d6i vi tri, bd md hoa xung vong quay cta dong co servo s& giri phan hdi vi tri
thuc té cua truc dong co toi bod diéu khién dong co servo hodc co thé gui tin hi¢u
tryc tiép toi bd diéu khién chuyén dong.

Mach vong diéu khién Vi tri s€ tién hanh so sanh vi tri dat va vi tri thuc té; tu
sai s6 nhan duoc va céc thong sb can chinh cua mach vong, bd diéu khién s& tu
dong diéu chinh vi tri truc quay dong co theo thoi gian thuc dé triét tiéu sai 1éch vi
tri. Theo cach nay, dong co servo s€ thuc hién chinh xac theo thong sb da dat trude
ngay ca khi diéu kién van hanh thay d6i. Vi du nhu, néu thiét bi truyén dong boi
dong co servo tré nén kho di chuyén, bo diéu khién dong co servo s€ diéu khién
taing mémen sinh ra va/hodc dicu khién dong co van hanh trong khoang thoi gian
lau hon dé dat dugc vi tri mong mubn bat chép ma sat clia co' cAu truyén dong.

Diéu khién tdc d6 (Velocity Loop):

Téc do & day duogc hiéu 1a van tde va chiu quay cua dong co servo. Khi dong
co servo ting tc hodc giam tdc, bd ma héa xung vong quay sé giri van tc va chiéu
quay thuc té t6i bo diéu khién dong co servo hodc gui truc tiép t6i bo diéu khién
chuyén dong.

Mach vong tdc dd sé& so sanh tdc do dat véi toc do hién tai; dua vao sai s tde
dd va céac thong s6 can chinh ctia mach vong, bo diéu khién dong co sé ty dong diéu
chinh vén tbc dong co theo thoi gian thue dé dat duoc cac yéu cau cua Gmg dung.
Theo cach nay, dong co servo sé& thuc hién dung theo cac thong sé da cai dit ngay
ca khi diéu kién van hanh thay doi. Vi du: Néu dong co servo truyén dong cho mot
co cau co trong luong 16n, dong co s& rat kho dé giam tdc. Trong trudng hop nay,
dong co co thé ting momen nghich dé dimg tai trong khoang thoi gian va khoang

cach theo yéu cau cua ung dung.
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Piéu khién mémen (Current Loop):

Momen cua dong co servo 1a luc tao ra tir chuyén dong quay cua rotor dong
co. Momen tao ra ty 1¢ thuan véi dong dién hi¢u dung chay trong cudn day stator
cua dong co. Dong hi¢u dung cang cao, momen sinh ra cang lén.

Bo diéu khién dong co servo do tri sé dong hiéu dung chay trong cudn diy
stator va duing phan hoi gia tri nay dé ty dong diéu chinh dong dién trong dong co
theo thoi gian thyc nham dap Gng duoc yéu cau moémen cua Gmg dung. Mach vong

dong dién dugc hi€u la mach vong momen.

ENCODER
DigK

Hinh 2.19. Bo md hoa xung vong quay.
c. Két n61 dong co va driver servo.
So do két ndi servo:

Dbi voi nguon 1 pha duge thé hién trén Hinh 2.37.
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Molded-case
carint bredker
{MCCE)

z ;’wsu.l;:my
Single-phase 1007200 VAC
R T

{Fnder jo 588 )

Maotse filer
Upad o abmanats
il ot B P
poraid i
{Rfar 1o 5.8 10§

(

For connecti
for Harmone

8 DC reactor, refer to 6.4.8 DC Reactor
UPPrESSIOn.

SGOM-00AD
SGDM-O0ADA
SGDOM-00ED
SGDM-O0EDA
SERVOPACK

contactor
Tusrrm thie braka
Pt By
QN OFF
Install 8 supe
proinch.
(Rofg 1o 5.811)

Digital
e alor
{Rifor i 582}
o it ot
{Refer o 5.8.2) Parsonal computer

Cr—— [
o

11D signal cable

e

{Referin 57

Wt BY and |~ Encoder cable
ﬁﬁ:i‘ﬂm B2 4 M fgetaiaha (Referin 5.4, 55)
Capacity i nssfoent
g@.ﬁ.m

Hinh 2.20. So do két néi servo dau véi nguon I pha.
Dbi voi nguodn 3 pha duge thé hién trén Hinh 2.17.
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o

p— 1|
N

#1
“3

*1 Tha main circult positive-sida tarminal iz only availabla
1o use at three-phase 200 VAC, & kW SERVOPACK.

Do not use &1 or @2

*? Be sure to disconnoct the lead between B2 and
B3, bofore connecting an external regengrative

registor o the SERVOPACK,

*1 For connecting a DC reactor, refer io 6.4.8 DC Reacior

for Hormonic: Suppresson.

S5GDM-O00AD
S5GDM-O00ADA
SERVOPACK

{Rafor to 5.8.2)

Connection cabie
compater \
(Rades o S 8.7

Brake power supply
Ui b & inrviiriiin with i binki.
{Reter I BA5)

|

/ s

Soervomaotor

main circuit cable
(Redorto 5.0, 82)

L~ Encoder cable
{Raforjo 54, 55

Hinh 2.21. So do két néi servo doi véi nguon 3 pha.
So db dau day ¢ 3 ché do diéu khién:
Ché d6 diéu khién tdc do dugc thé hién trén Hinh 2.18.
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SERVOPACK
Speed reference
(£210 £10v
Trated motor .
Alarm code oulpul
e " Max. operating voltage:
External forque FIVDC
limitTorqus feed ﬁu operating current,
forward A mADG
10210V
irated torque )
* T ()l 21
Backup battery =
(281045V) BAT (-h\ 22 PG dividing ratio output
Applicable ine recerver
f SNT5175 manufactured
by Texas Instrumenis or
the equivalent comespandi
.. *5V LB to MC3486 ¥
SEN signal input & 2
oV Amount of phase-5 rotation
Serial data cutput
Apphcable ling recawver
. SN75175 manufactured
; 1340 by Texas instruments or
#24V +24VIN,\ 47 this equivalent cormesponding
_‘_L—) %_‘ I:: (SG_ wMC3g
Servo ON *hl
(Servo ON when ON) §—" —SMATHE0) 25 ) N+
* I'C 11 {Sﬁm spend coincides. )
P control 4 - {
(P eontol when ON) — — oty L ISI1 : 2 RN
FO L VT
Forward run prohibi PO\ 421(50) ’** r":- 50 77 ¢ MTGONY Running output
(Prohibited AN 7 ] # 160N (ON when the moor
- K: (_”‘ exteeds the seltings. )
Reverse run prohibi NOTAHis13) [T AL
(Prohibited when OFF) I~ i/ (SROYs
o '-D-j*zﬁ: *_*[ ROV oo rady oot
(Resel when ON) ¢ JALMRST s\ 48514 - [P a0 isor (ON when ready)
O L VT
F[m%"m}im A | 45](515) [+ K:_ 3 @LI'.'I_'« S
{ Fellufu e
L [ M- (DFFT la
%;EF}:{ 32 ), ALM-  [OFF for an atarm}
Reverse cument limil |~ INCLA\ 0 | L
(Limit when ON) » mm: n:mm y
Connector . d
= | shell 30 VDG
9, Max. operating current.
FG Connect shisldto 50 mADC
eonnactor shill.

Hinh 2.22. So do két noi servo ché dé diéu khién toc dg.
Ché do diéu khién vi tri duoc thé hién trén Hinh 2.19.
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SERVOPACK
[ PULS
praed
Alarm code output
con Max. operating voltage
frmes) 30V0C
Max. oparating cumant
20 mA DC
Posiion { CLR
Open- collector
irsncy PG dividing ratio output
powar Supply PL3 Applicabe ling recanver
: — SNT5175 manutactured
?HTm_s Insirumants or
. I COMmespo
Backup battery 2. mﬁgqmas " nding
28tod5Y
5 Ns'x.ﬂw of phase-5 rotation
» data
SEN signal input' - Apglicable line receiver
e SM75175 manufactured
b by Texas Instruments or
the equivalent cormesponding
Ll
a24vd N >£1 33k {;L«L to MC3486
2% ]2 I
(Servo ON when ON) $—" —(=ON 3, J04S10) -
PO [T et posiioning o
- = {ON when positioning
f;"m when ON) §— AN » ndll £11] 1 K:- # = {;j(_@& mﬂpiatasgo
{1 -
Forward run prohibited poT | 42 |s12) %3 K':_ (592) 37 ), /TGON* +50m cutps
(Prohibited when OFF) [~ /4 W #: I:: L :]E 0. (ON 2tleveis above the setting)
- é—-'
RP}W ohﬂal;%d N-DT }}ﬂ 513) ?* IC_
: } - . {303). 29 ), jS-RDY+
Alamm = & Sarvo ready output
(Raset when ON) §—"ALMRST S\ 44 Y5k [T~ Ny * = K: 30 :]E /S-RDY- (ON when ready)
I o
Fonward current limit A~ [PLL ) 45 |SI5) %-r K:_ i M+
{Limit when ON) 4 = e Servoral
— 1 - N [32 E.N.M- {OFF for an alarm)
-
nt fimit INCL \ 46 (5i6) [T~ K':_
Fﬁﬁ”ﬁ&'ﬁm — s Photocoupler output
Connector ’;;:;;CW‘““Q voltage:
= | shell
- -
FG
% 1.

Hinh 2.23. So do két noi servo ché do dieu khién vi tri.

Ché do diéu khién mémen duge thé hién trén Hinh 2.20.
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Exl:emalsnaod!imi;" 5
(2 010V
Irated motor speed)

.
Torgue reference TR

Alarm code output
;lju ing voltage:
W
Max. currant:
{1 o +10V 20 ma DC

Irated torque) 56

= T (+h4 21
Backup battery
281045V BAT (-} é
5V 4
SEN signal input 3. a6\ 2
0V

PG dividing ratio output
Applicable line receiver
SNT5175 manufactured

Serial data output
i line receiver
. 75175 manufactured
224> spawy b Tens I sviees o
o MC3486

F conirol PCOM L 41 {ON when the motor's
(P control when ON) —" > running speed is limited. "4,

Forward run ibited P-OT. ¢ TGON* TGON output
{Prohibited when OFF) '\{ 3 (O at levels above the sefting.)
Reversa run hibited N-OT.
{Prohibited when OFF) T e/
Servo ready output
{A.Iurm resat ony) - }A.LM-RSTB c I15-RDY- (ON when ready)
Fi i P-CL 31 e ALMy
[Lﬁ‘“mﬁ"l"‘“ —" ALM- ﬁ;?mﬂam)
- M-CL:
Reverse cunrent limit
(Lima when ON)

‘connector shell.

Hinh 2.24. So do két néi servo ché do diéu khién momen.
d. Cai dat thong sb, vi tri cho driver
St dung phan mém Sigma Win:

Fle iew Opmtiors Pausenen famve SeHe
D% AEAEO|[ L& T 4|
|-

Hinh 2.25. Giao dién phan mém Sigma Win.
Click m¢ phan mém:

Chon File - New parameter File
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Hznh 2 26. Giao dién mo phan mém Slgma Win.
Man hinh s& hién thi series cua cac dong dong co YASKAWA. Tién hanh
chon dong d@ng co dang str dung (vi du: & day chon SGDM):

|Dﬁ|-l|d:a|ﬂb“||ﬁ€ﬂ°|4-l 'rfr|"|
ICEEY

Hznh 2.27. Chon déng co trén phan mém Szgma Win.
Sau do chon cong suat dong dinh muc cua tung loai:

Hinh 2.28. Chon théng sé dong co trén phan mém Sigma Win.
Man hinh chinh dé cai dit thong s6 nhu sau:
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8 Sgra Wi~ it ok
File View ~Oiperations Parameters Senvo Setup  Help
Ot 4|
User Faramesziz ]
]l:nl_:ggly ] Pn Hou Code ]D escrplion | Seron ] Min ] Max Defoull =

= IBﬂsicSchh Frinll BFRMO Function Sekection Basic Swilch 1 wio 0o

= Bpphwkh (RO BPRMI Furesion Seiection Anpkeation Swich 1 11 i)

= FippSwikch 2 BRRM2 Funztion Sekection Aapkeahon Swikch 2 (LA Uiy

= AppSwkch | Frlild BFRM2 Function Salection Applcation Switch 2 i Jilie)

- Gan il LOOPHZ  SpeedLoop Gan 40 Hz O 1 ) 10

= Gain Friill FTIME Speed Loop [ntegation Tine Cottart | 2000 0.0 mg 0 18 S1am 2000

= Gain Frii? PSR Prsition Loon Gian | 401/ 0 i i 40

= Gan Friin3 Juoan Ineriz Falia | oz 0 100m [

= Gan Frilld LOOPHZ2  Ird SpeedLaop Gain 40 Hz i 1 200 A0

— Gan Frill5 TIMEZ 2rd Speed Laop Integration Tims Coretart 2000 0.0 me o 15 S1am 2000

= Gan Fiilli FOSGME  2nd Pasiion Loop Gan | 401/ i 1] 2000 10

= Gan Frill? BIASLY Bis Lewel | 0/ D 1] 450 0

= [an Frillg Blasar Biz Wicth Lddiaon F 1ef unies: 1} Fiil] Tl

= Gan Frills FFGM Feed Fomiznd | 0 0 1] L] Y ol

= Gan Frillt, FFALT Fead Fomiznd Flan Time Conctant 0/ 00 me D 1] 500 0

= Gan FrillB GHMODE  GarrFiclaled Apoic atian S/ oomn |- (LAl 0o

- Ban 0D TROMEW  bode Swich Torous Riefence) [ 200/% 0 0 &) )

= Gan Frin REFMSY  Mod= Skilch (Speed Fefemence) | 0 ipm 0 o 100 0

= Gan FrillE ACTMSY  Wode Switch [eceleiahion Reference | 0/ 1lpm'z 0 J0m I

= Gan FrillF ERPMS  Koda Switch [Emor Pudze] 0 ref unicz 0 1] 10000 1

= Gan Frill ATAT Oz Auto Turmg Rlaketed S oo |- LI an

= Gan Frit1l MOBGH Speed Feedoack Campenzgion | 100 % 0 1l S0 100

= Position Frxil PRETSW  Position Cortd Cordiowation Conmand 51 oo |- i | o

= Poalion Frian PGRAT PG Diison Raiin 16384 F/R 15 LLE 53R

= Postion Fri0? ReTE Electroriz Gear Fatio [Mumerzter] 4 = 0 1 55535 1

- Poaten Fr0l RATA Electroriz Gea Fatio |[Dencmnator) 1 - O 1] G555 1

= Poalion Frid ALLTIM Posiin Aisleencs Soe/Des Constert 0/ 0.0 ms O 1] G400 0

= Posilion Frizll MTLMT il Tum LiTi, | B3 ey 0 ] [aitex ) L]

= Prstion Frf? CHEILSY  Prstion Raferenee Fusclion S0 . Dooo |- m | JUEY

— Postion Fring S_CMFIL Pasbon Raferencs & Fiker Tims Consfark | 000 e 1] u 2 0

= Epead Fri2ll WREFGH  Bpeed Refaienca Ban B0 0.0 frated ap D 150 00 500 -
By [seom-—oa[ i o | dvanced

Hinh 2.29. Giao dién diéu chinh théng sé dong co trén phan mém Sigma Win.
Dé cai dat ché do vi tri, ta lam theo cac budc sau:
Pn000 (lya chon chirc ning chuyén dbi co ban 1): chon position

|

1
User Palzmaters i
Cat Pn Mo Code D scaipli [ Value _|iinits 1 +]
L] Basic Swilch  Friln) EFFM0 Furiction Setechon B aec Swizh 1 ool |- 1
- fop Swich  Prdll BFFM1 Fupnhiar. Calacs, rhescion Tuchd oono
- App Sl FrillE BFFHZ Fue| Function Selection Basic Switch 1
— App Swich  Pra03 BFFM3 Fur
- Gan Frd (00 LOOPHZ  (Sped S ot
- Gan Frlll FITIME Spe|  HERED Destien el
- Gan Frid 2 FOSGEN Fes 4]
= Gan Fril JLOAD Tnm| [P W o [
— Gain Prind LOOPHZ2 d Nbbe 1 CorrolMods 58l 40
= Gan Frios FITIME 2 and —— - (LLs)
= Gain Frite POSGN2 (ind ID Speed || | 40
b= G@ain Fraor BlasLy Eia (. Speed - am L
= Gein Frid e BIASAE | i R = ?
= Gan Fells FEGH ] [ R C T E 1 0 ]
- Gain Frid 02 FFFILT Fem 400 a
- Gan Fri(E  GHMIDE (G| |9 Fracet sooed foncton oo
= Giain FrioC TROMSW HMod Freset Speed ¢ Torgue a 00 0]
= Gain Fril (0 FEFMSW  [Mad |7 Posiion / Spaed nakg| 1] 00 1
= Gan FrilE ACCMS W HMod a 300 0
- Gain FrilOF ERFMEW Mo I oK i Caroal a 00| [i
- Gan Frl10 AT Ok St 1oy
= Gan Friti1 WORGH Cresd Frecback Carpereaion Tl 1 =00 1)
= Pasiln Frzi FRETSW | Poshon Canbi Corf g shan Cormend 570 oo0g__ |- o3l ]
— Pasitin Frali FEAAT P Divisiar Fistin 16364 P 8 T 16364
- Pasilon Frilz FETE | Elschionic Gen R atia |4 umersho| | 4 il [l 4
- Pasitor P2 FAaTA | Electioinic Geat Ratia D eromisetor| 1 l 1 E5E| 1
. Fosition Frid AT I Frztion Refaience socsDec Consanl o novns o 400 o
—= Pasition Frals KTLMT Muli Tum Limi G5535 10w i 5535 BEEX|
- Pl Frali? CHEILS | Posbon Refarencs Fuehion S aoa |- ] 0]
= Positien Frae SOMAL  Peakion Referenze 5 Fike Tine Consant 0 Lire ; [] a0 q
= Speed Frn WREFEN  Spesd Refaerca G an 1 m 1) -
Readly i "~ [Cfline = " [Advanced

Hinh 2.30. Cai dat thong sé diéu khién vi tri trén phan mém Sigma Win.
Pn001 (lwa chon chirc ning chuyén ddi tmg dung 1): chon Use Abs. Encorder
as Inc Encorder.
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o = e
User Parameters I
[Category  [Pn Mo [ Code | Descrption 1 Vale | Units | Sewn | M | Maw | Delaulk_‘ -

& |Basc Swich |Pali) BPAKE Fureion Seectio Basic Swich 1 K] i m

—  AppSaich  Palin PRHI Furss 8 i fEvel

& |AcSeich Poll2 BFRM2  Fund' j=m| o

—  |&mpSmkch  Pam BFAN Fury oo

= Gisn Frim LOOPHE  Snef 1 F L] 40

— fian Frll FITIME Spe|  Fibbied Speed Conerel 15 51200 ]

= G Fnid2 PISGR Fol 1 2000 40

— |pan Peild  LDAD [ L ~ o 1cann q

- Giain Poild LOOPHE2  2rd| R T 1 200 40

- G Frlls BIMEZ o] 1 1200 )

- Gan Frlls FISEHZ  3rd| [T Hoee =] 1 il 40

—  Gan Zal HiasLy Eixs] 1] a50 u

- Gan Frlig B 5AD Bis|  FlbbeZ Ebuhde Encode [ 20 7

= Gain FrlE FFGH Feed [i i [ u

- |Gan Fring FRALT Feed [1:Usaéke Encoder & Inc. Encode i &0 i

= Gan Prll GHMODE  Ga |0 Use Ahe Encods as Abe Encodss oo

= Gisin PrilC TAOMSY  Med il i 800 m

= Giein Folie REFHEW M =3 Lo fbrr Encoder wilh Wl Tum Liml 4 0 10000 i

— Gen FrilE ACCMEW Mo - - i T [

— Gian FrllF ERFMEW  hled ok oot i 0000 [

— Gioin Pot1d RTAT O -—I IR | o

— |Gan Bain VOBGH  SpecdFecchast Conpenier, Tl ¢ i i i 10

—  |Posion ] FRSTEW  Poslin Conool Corlpuaion Conmand 5 oaoa__|- il oo

= Pasien Fnall FGRAT FB D s Reli 6384 PR A

— Paslon Fr2i2 |RATE Elecimric Gear Aali [Humessio| 4 - 4

= Paslon Fn2l3 RATE Ekeciionic Geai Aaln [Denamnel| - 1

= Fasilion Prait ACETIM  Pastion Refererce dccDes Constant 0 0.01ns 1

- Pasition Prdls HILMT Mubi Tun Liric E5535 v ==

- Fasiten o2l CMFILSW  Postion Fifererce Funetion S i il i

- Patin Pn2l 5 CWAL  Posdive Refeierce 5 Filer Tiws Canstant 00010 [

— | Spesd ZEL] VREFRN  Spasd Rafsterea Gan BB 0 01 et = e -

Resdy [SEDM-"Da | [Astvanced

Hinh 2.31. Cai dat théng sé encoder trén phan mém Sigma Win.
Pn200 (1énh cau hinh diéu khién vi tri): chon A Phase + B Phase (x1) Positive

Hinh 2.32.

Cai dat kiéu pha encoder trén phan mém Sigma

= ol =
e Help
|ID W |&|E L& F 4
|
| Uomr Poremeees |
Cata Fr Mo Code Dz caipbinn [ Walua  [unite | Serva Min May Datault =]
- Banr Srdch | PO BFFMD Furchon 5elnchon Bemc Srih | oo |- [
- o Swalch | POt EPFik1 . i i bt T 0
@ fppdaich | P02 (i ratian Comemand S === o)
= fop Suach | P EFFikd s
e Gan Pri100 LOOPHEZ 1 oo, A0
— = P10 FITIME 0 O Fietmiznne Piks Faem 15 51200
- G Friinz FOSGN Fosi 1 favi] A0
- Gy Pl JLOAD Iret i 10000 [i
- Gz Frilna LOOP-22 2l 1 o0 40
- G I FITMEZ vl " #1300 T
- Gt Prids FOSGNZ  Zred | 1 2000 40|
= i Pri? (BlBALY Bisz «;&e.nt:,;m&: 5 i 450 [il
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Win.

Pn201 (ti 1€ phan chia PG): cai lai thanh 200 P/R

Pn202 (ti 1¢ thiét bi dién tir) tir s6 thanh: 8192

Pn203 (ti 1¢ thiét bi dién tr) mau s thanh: 1000

Va ta s& dugc cac thong s6 nhu hinh dudi day va hoan tat viéc cai dat cho

driver:
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[ sigma win - [Untitied] (= e )
File View Operations Parameters Servo Setup Help
IEECIEIEEI I R
CLEEY
User Paramsters |
[Category [Pn No. [Code [Descripti [ value [units [ _sSeiwvo [ Min [ Wax [ Defaun =]
L) Basic Switch | Pro0D BPRMO Function S election Basic Switch 1 0010 000! 0000)
— App Switch | P01 BPRM1 Function Selection Application Switch 1 0000 0000, 0000)
[ App Switch | Pa002 BPRM2 Function S election Application Switch 2 0100 0000, 0000)
- App Switch | P03 BPFM3 Function Selection Application Switch 3 o002~ 000! 000z|
- Gain Pr100 LOOPHZ  Speed Loop Gain 40 Hz i 1 2000 40
- Gain Pnint PITIME Speed Loop Integration Time Canstant 2000 0.01ms o 15 51200 2000)
- Gain Pn102 POSGN Position Loop Gain 40 15 i 1 2000 0
- Gain Pr103 JLOAD Inerlia A atio 0z il il 10000 [il
- Gain Pr10d LOOPHZ2  2nd Speed Loop Gain 40 He o 1 2000 40
- Gain Pn105 PITIMEZ 2nd Speed Laap Irtegration Time Constant 2000 0.01ms o 15 51200 2000)
- Gain Pn106 POSGNZ  2nd Pasition Laop Gain 40 15 i 1 2000 0
- Gain Pr107 BIASLY Bias Level 0 ipm il il 450 il
- Gain Pr108 BIASAD Bias Wwidth Addiion 7 ref units o o 250 7|
- Gain Pr1og FFGN Feed Forward % ] ] 100 o -
- Gain Pnda FFFILT Feed Forward Fiter Time Canstart 0 0.07ms i ] 5400 fil
- Gain Pr108 GNMODE | Gain-Related Application 5w o000 0000, 0000)
- Gain Pr1OC TRUMSW  Mode Switch [Torque Reference] 200 % i o 800 200
- Gain Pl REFMSw  Mode Switch [Speed Reference] 0 pm ] ] 10000 0
- Gain Pn10E ACCMSW  Made Switch [Acceleration Reference] 0 10pm/s ] ] 3000 fil
- Gain Pr10F ERPMSW  Mode Switch [Enor Pulse] 0 refunits il o 10000 fil
- Gain Pr110 RTAT Online Auto Turing Related 5w o010 000, o01)
— Gain Pl YOBGN 5 edback ion 0 1 500 100
- osition Pn200 PRSTSW ] c d 000, 0000)
@ Pasitiory Pn201 PGAAT P 200 PR i 18 16384 16384
@ Pasition Pnz02 RATE Electioric Gear Ratio (Numerator) 8192 |- il 1 65535 4
@ Pasiton Pn203 RATA Electionic Gear Ratio (Denominator] 1000 o 1 65535 1
— Pasitiors Pn204 ACCTIM Pasition Reference Azc/Dec Canstant 0 0.01ms o (] 5400 0
- Position Pn205 MTLMT Multi it [___65535] 1 o 65535 65535
- Pasition Pn207 CMFILSW  Position Reference Function S/ 0000 0000, 0000)
- Pasition Pnz08 S _CMFIL Posiion Reference 5 Fileer Time Constant 0 0.01ms i o 5400 fi
— Speed Pn300 VREFGN ___ Speed Reference Gain 600 0.01V/rated sp o 150 3000 600 =
Ready [SGDM-~""DA| [ [Offline [ [Advanced 2

Hinh 2.33. Cai dat phan mém Sigma Win hoan tat.

c. Van dién tu:

Véi dé tai nay nhom tac gia chon Airtac 4V110 - 06 ¢ thong sb:

Port size: 1/8"

Ap suét hoat dong: 0,15 — 0,8 MPa.

Loai van 5 ctra 2 vi tri.

Nhiét do hoat dong: -20°C + 70°C.

1a dang van khi nén tac dong dién 24V, 110V, 220V dung dé diéu khién cac co
c4u chap hanh nhu xi lanh khi nén (Hinh 2.30).

Hinh 2.34. Xi lanh khi nén.
d. Xylanh tac dong hai chiéu (Xylanh tac dong kép)
Xylanh tac dong kép duoc thé hién nhu trén Hinh 2.31
£

|
L I
Hinh 2.33. Xylanh tac dong hai chiéu

2.4. Khoi cam bién
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Khéi cam bién 1a bo phan khong thé thiéu trong quéa trinh diéu khién robot.
Nhiém vu 1a 14y thong tin dua vé khdi xir 1y trung tdm dé dé xir 1y sau day khéi diéu
khién trung tim diéu khién khdi chap hanh theo dung hoat dong ciia robot.

a. B0 ma hoa xung vong quay:

B mé hoa xung vong quay (encoder): La thiét bi phan ctng thiét yéu cua hé
théng dong co servo c6 tac dung phan hdi tc do va vj tri.

Thong thudng, b ma héa xung vong quay nam trong hodc duoc gin véi dong
co servo. Trong mot vai ing dung, bd ma héa xung vong quay la thiét bi duoc ga
lap riéng biét v4i dong co. Cach ga lap nay gitp cho bd ma hoa xung vong quay ghi
nhan dugc céac thong s6 khac anh huong dén hoat dong ctua dong co servo. Co hai
dang b0 ma hdéa xung vong quay chinh: B ma hoa xung vong quayty I¢
(incremental) va bd mé hoa xung vong quay tuyét ddi (absolute). Cau trac vat Iy cia

bd méd hoa xung vong quay quyét dinh dang tin hiéu phan hoi.

=
>

Hinh 2.36. Cdu triic vt 1y b¢ ma héa xung vong quay.

b. B0 ma hoa xung vong quay ty 1¢:

Ap dung nguyén 1y quang hoc sir dung mot dia thily tinh trong sudt dugc in
cac vach dbi xung theo khoang céch déu. Dia nay duoc gén ¢ dinh véi truc dong
cO va quay cung rotor cua dong co.

Céc vach trén dia dugc phat hién bdi mdt cam bién quang dién. Pau ra cia
cam bién thay d6i mdi khi c6 sy thay doi tir sang sang tdi hodc tir tdi sang sang. Toc
d6 thay d6i nay ty 18 thuan véi van toc dong co. Pau ra cia bd mi hoa xung vong
quay 12 mot dai xung ty 1& véi van toc dong co. Pau ra nay doi lac con dugc goi 1a

tin hiéu Pha A.
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Nhu vay, v6i bd mi hoéa nay ching ta khong thé biét duge chiéu quay ma chi
biét duoc toc do cua dong co. Dé biét dugc chiéu quay, bo ma héa xung vong quay
ty 1& can lép thém mot cam bién quang thtr hai, cach cam bién th nhat mot khoang

cach nhat dinh.

iy

S

&

—

2

Hinh 2.37. Bo ma hoa xung vong quay ty lé.

Khi thay doi chiéu quay thi xung ciing thay do6i vi tri ciia cam bién th{r hai
duoc 1ap & tri tri sao cho sy thay ddi sang toi 1am cho dau ra ctia cam bién thu hai
1éch pha 90° so véi cam bién thur nhét.

Quan hé gifta cac xung nay dugc goi 1a cham pha 1/4 chu ky. Bang cach so
sanh hai ddy xung léch pha nay, ngoai xac dinh dugc van téc quay con co thé xac
dinh duoc chiéu quay. Pau ra tir cam bién tht hai con dugc goi 1a tin hiéu pha B.
Bén canh tin hiéu pha A va pha B, bd mi hoa xung vong quay c6 thé co dau ra thir
ba duogc goi 1a pha Z. Pha Z chi xuat di mot xung tng voi mdi vong quay. Tin hiéu
nay c6 tac dung xac dinh vi tri gé)c ban dau hodc vi tri tham chiéu.

Pha Z

-
.

Hinh 2.38. Pha Z b ma hoa xung vong quay.

B6 ma hoa xung vong quay ty 1¢ sir dung xung tham chiéu nay 1a diém bat dau
dé tir d6 xac dinh vi tri tuyét dbi bang cach dém sé xung bit dau tir mot vi tri da
biét.

c. B ma hoa xung vong quay tuyét dbi:
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Hinh 2.39. B6 md héa xung vong quay tuyét doi.

Bo mé hoa xung vong quay tuyét doi cling sir dung mot dia trong sudt; nhung
thay vi dung cac vach in, dia ndy c6 cac ving trong sudt va ving mo sap xép
theo mi nhi phan. M&i bit ma hoa 1a mot ving riéng biét trén dia va cac cam bién
quang s& dong thoi doc tit ca cic ving nay.

Dt 1iéu doc tu dia 1a duy nhét g véi mai vi tri goc cua truc dong co. Dir liéu
nay c6 thé duoc gui di tir b ma hoa theo phuong thirc song song hodc dugc chuyén
d6i sang kiéu dir liéu ndi tiép. SO bit trong ma dit liéu quy dinh d6 phan giai goc cia
bd ma hoa xung vong quay.

Enfoder —-
{incremental)

Absolute Position Elecironics

ﬂ with n.'ﬂlﬁr',' BEack up

Hinh 2.40. Bong co servo co bo ma hoa tuyét doi.

Theo 1y thuyét, mot bd ma héa xung vong quay cd dd phan giai 12 bit s& sinh
ra 4096 ma don nhit khi quay mot vong 360°; hay n6i cach khac khi truc dong co
quay dugc 0,088° s& xudt ra mot md don nhat. C6 nhiéu yéu t6 anh huong tdi viée
tang thém sd goc thyuc té nhung bd ma hoa 20 bit ciing khong phai 1a hiém gap.

Mot phuong phéap khac dé xac dinh vi tri tuyét dbi 13 két hop mot dang dic biét
ctia b md hoa xung vong quay ty 1& véi mot bo nhé phan cing ciing v6i mot phan
mém riéng thay vi str dung chiéc dia dét do ciia bd ma hoa tuyét dbi.

Thiét bi str dung cac xung iy tién tir bd ma hoa dé tao mot vi tri 4o tuyét doi
trong bd nhd phan cting. Nhd ¢6 pin, bd nhd duoc duy tri ngay ca khi ngit ngudn
ctia hé thong.
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Ca hai dang bo ma hoa xung vong quay tuyét di déu c6 thé giri phan hoi vi tri
can thiét dén bo diéu khién dong co servo.

d. Cam bién quang:

Cam bién quang gdm: Bo phat quang c6 thé st dung anh tia hong ngoai, anh
sang do, lazer; bo thu quang co thé sir dung tranzitor quang, diode quang.

Model: E3F-DS10C4

Pau ra: NPN, 3-wire NO

Kich thudc: 18mm

Phat hién khoang cach: 10cm

Lam viéc dién ap: (10 + 36) VDC

Dong ra: 300mA

Lop vo vat liéu: ABS

Cach diu: nau - V+; xanh — mass; den: dau ra tin hi¢u dua vao PLC (Hinh
2.41).

Hinh 2.41. Cam bién quang.

2.5. Nt 4n

Lam nhiém vu thao tdc cac hoat dong cua robot bﬁng tay va st dung dé cat
nguon khi xay ra sy ¢b (nat dimg khén).
2.6. San pham sau khi ché tao
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Hinh 2.42. M6 hinh ddy chuyén boc xép hang héa tw déng.

2.7. Két luan chwong 2

Tac gia cling da tién hanh nghién ctru thiét ké, ché tao thi cong va lap dat cac
chi tiét co khi thanh mé hinh day chuyén bdc xép hang hoa tu dong hoan chinh. Cac
thiét ké trong pham vi nghién ctru nay dugc xac dinh véi 2 tiéu chi gdm tde do va vi
tri trén truc dong co. Cac két qua trong Chuong 2 ciing d3 xem xét dén bai toan vé
hiéu suat van hanh va khong gian lam viéc. Voi viéc diéu khién vi tri bang cach két
hop giita PLC — Pong co — HMI thi viéc diéu khién, giam sat hoat dong cua diy
chuyén bdc xép hang hoa tré 1én chinh xéc, linh hoat va chét luong; giam thiéu cac
sai sOt va gitp nguoi thao tac c6 thoi gian cho cac cong viéc khac.
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CHUONG 3: THUC NGHIEM VA PANH GIA KET QUA

3.1. Cac thong sb can danh gia

Tai nang 16n nhat

Nang suét

D0 chinh xéc 1ap lai

Khoang di chuyén tryc x

Khoang di chuyén tryc y

Van tdc dich chuyén
3.2. Thue nghiém va danh gia két qua
3.2.1. Lwu d6 thut toan

( Start \\
N

-
%

A J

Cai dit thong sb

A

A

BPay khay dymg vit

A
B
/ \ S
Cam bién vat
Robat gap vit
Cac khau CL'l;l diy
chuyén vé diém 0 A J
- Xac dinh toa do
Y
—
_ \\
=~ S v
< An ON
Robat nha vat
b
\ J
Bang tai chay Robot vé& diém 0
Y l
T T
—
e T S — P sb san pham S
Cam bién khay chio mot khay

Hinh 3.1. Luu d6 thudt todn diéu khién ddy chuyén boc xép hang héa tw dong.

Budéc 1: Bé thuc hién mét chu ky lam viéc ciia day chuyén nguoi van hanh an

nat “start” trén panel diéu khién luc ndy moi bo phan trén day chuyén dwgc nhan

1énh va s& thuc hién 1énh dé day chuyén lam vi€c theo chuong trinh 13p trinh.
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Budc 2: Chuong trinh chinh kiém tra cac diéu kién dau vao (diéu khién bang
nut an, diéu khién bang man hinh cam tmg HMI).

Néu thyuc hién béng nat 4n thi s& kiém tra cac cam bién.

Néu thuc hién béng man hinh cam tng HMI thi kiém tra qué trinh cai dat
thong sd.

Néu khong thyc hién qua trinh cai dit thong s thi s& thay d6i ché do dicu
khién.

Néu thuc hién qué trinh cai dat thong sb thanh cong thi sé& kiém tra cac cam
bién.

Buoc 3: Xac dinh toa do X, Y.

Néu khong xéc dinh dung toa do X, Y can dén thi s& quay lai kiém tra cac cam
bién.

Néu xac dinh dang toa d6 X, Y can dén thi s& kiém tra khay chira.

Budc 4: Khay chua.

Néu khong co khay chira trong kho chira thi s& quay lai budc 2.

Néu c6 khay chira trong kho chira thi s& thuc hién 1énh va két thic qua trinh
lam viéc.
3.2.2. Chuwong trinh diéu Khién

Chuong trinh diéu khién c6 thé dugc viét bang nhidu phan mém khac nhau.
Trong dé tai nay, phan mém duoc sir dung 1a phan mém l4p trinh PLC Mitsubishi
GX Developer. Phan mém PLC Mitsubishi GX Developer dugc sir dung rong rai
trong cong nghiép, dé st dung, hoat dong 6n dinh va thich nghi dugc véi moi
truong cong nghiép.

Chuong trinh diéu khién va giam sat hoat dong day chuyén bdc xép hang héa
tu dong duoc thé hién chi tiét trong Phu lyc 1.
3.2.3. M6 hinh thuc nghiém

- M6 hinh thyc nghiém dugc thé hién nhu trén Hinh 3.2.
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3.2.4. Két qua thue nghiém
Pé kiém ching két qua dat dugc theo thong sb ki thuat da dé ra, tac gia dé tai

Hinh 3.2. M6 hinh thyuc nghiém.

tién hanh thyc nghiém kiém tra qua trinh hoat dong cia day chuyén bdc xép hang

hoa. Két qua hiéu chinh sau 5 lan thyc nghiém duoc trinh bay trong Bang 3.1.

Bang 3.1. Cdc théng s6 co ban ciia ddy chuyén boc xép hang héa.

STT | Céu tric ciia diy chuyén Théng s6 ky thuit
1. | Tai nang 16n nhat 5kg
2. | Ning suat 1000 san pham/gio
3. | B9 chinh xac lap lai + 0,25 mm
4. | Khoang di chuyén truc x 600 mm
5. | Khoang di chuyén truc y 600 mm
6. | Van toc dich chuyén tdi da 1000 mm/s
. KicAh thude day chuyén: dai 2000 x 1500 x 1200mm
X rng X cao:

Giao dién diéu khién day chuyén bdc xép hang hoa ty dong dugc thé hién trén

Hinh 3.3.
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Hinh 3.3. Giao dién diéu khién déy chuyén béc xép hang héa t dong.

Nhan xét:

Trong qua trinh thiét ké day chuyén, viéc xac dinh va chon Iya chinh xac cac
thong s6 cua thiét bi s& giup cho hé théng day chuyén bdc xép hang hoa 1am viée tre
nén tin cdy va niang cao kha ning lam viéc an toan. Qua trinh dénh gia, kiém tra cac
thong s cta ddy chuyén bdc xép hang hoa cho két qua van hanh tot, d6 chinh xac
cao va tin cdy. Sau gan 2 thang van hanh, san xuét thir nghiém, day chuyén da dat

duoc muc tiéu cua dé tai da dat ra. bay l1a co so dé trién khai cho cac doanh nghiép.
3.3. Hwéng din van hanh day chuyén
3.3.1. Diéu khién bang hé thong niit 4n trén mé hinh

Budc 1: Cap ngudn dién cho mach luc va mach diéu khién

Sau khi cdp ngudn cho ddy chuyén ngudi van hanh thyuc hién cac bude sau:

Kiém tra nat an ding khan: Chuyén nat ding khan vé vi tri sin sang lam viéc
(cAp ngudn cho mach diéu khién).

Kiém tra bo phan diéu khién: Nguoi van hanh kiém tra modul diéu khién da
duoc cap dién hay chua, cac cam bién d3 sin sang lam viéc chua .

Kiém tra bo phan mach luc: Nguoi van hanh kiém tra céc driver, bo phan dong
cit o tiép diém da duoc cap dién ?.

Budc 2: An nit thao tic “HOME”

Ngudi van hanh trude khi van hanh robot cin 4n nut thao tac “HOME” trén

panel di€u khién dé cac bo phan cta robot vé vi tri gdc trude khi c6 mdt chu ky lam

Hoc vién: P§ Tién My 57 Chuyén nganh: Ky thudt dién tiv



Truong Dai hoc Sao Do Ludn vin Thac si

viéc méi, viéc an nuat thao tac “HOME” nham muc dinh reset lai cac cam bién, bd
diéu khién cac thanh ghi,... dé sin sang cho 1an lam viéc téi duoc chinh xac.

Budc 3: Kiém tra bo phan kho chra

Nguoi van hanh kiém tra bo phan kho chtra xem trong kho chtra da co khay
hay chua, néu khong c6 khay ddy chuyén s& khong duoc phép hoat dong.

Budc 4: An nut thao tac “START”

Pé thyc hién mot chu ky lam viéc cua day chuyén nguoi van hanh 4n nut
“start” trén panel diéu khién lic nay moi bd phan trén day chuyén duoc nhan Iénh
va s& thuc hién 1énh dé day chuyén lam viéc theo chuong trinh 1ap trinh.

Budc 5: Ding day chuyén trong qua trinh hoat dong

Néu trong qué trinh ddy chuyén lam viéc ngudi van hanh muén ding day chuyén
& bat ky thoi diém nao thi chi viée 4n nut “stop” trén panel diéu khién.

Khi day chuyén gip su ¢ dé bao vé bo phan diéu khién thi ngudi van hanh sir

dung nat thao tac khan cép trén panel diéu khién dé dung khin cdp diy chuyén

(Hinh 3.4).
®@ 0 ®

Hinh 3.4. Hé thong niit bam.
3.3.2. Piéu khién bing man hinh cim img HMI

Budce 1: Cép nguén dién cho mach luc va mach diéu khién

Sau khi cép nguén cho robot ngudi van hanh thyc hién cac budc sau.

Kiém tra nat an ding khan: Chuyén nat ding khan vé vi tri sin sang lam viéc
(cAp ngudn cho mach diéu khién)

Kiém tra bd phan diéu khién: Nguoi van hanh kiém tra modul diéu khién da
duoc cép dién hay chua, cac cam bién d3 sin sang lam viéc chua ?

Kiém tra bo phan mach lyc: Nguoi van hanh kiém tra cac driver, bo phan dong
cét co tiép diém da duoc cap dién ?

Budc 2: An nut thao tac “HOME”
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Nguoi van hanh trude khi van hanh robot can an nut thao tac “HOME” trén
giao dién cam trng HMI dé cac bd phan cuia robot vé vi tri géc trude khi ¢c6 mot chu
ky lam viéc mdi, viéc 4n nat thao tac “HOME” nham muc dinh reset lai cac cam
bién, bo diéu khién cac thanh ghi,... dé sin sang cho lan lam viéc téi dugc chinh
xac.

Budc 3: Kiém tra b phan kho chtra

Nguoi van hanh kiém tra bd phan kho chira xem trong kho chira da c6 khay
hay chua, néu khong c6 khay ddy chuyén s& khong dugc phép hoat dong.

Nguoi van hanh s& kiém tra trén man hinh cam tmg HMI c6 canh bao trong
kho chtra c6 khay hay khong.

Budc 4: An nut thao tac “START”

Pé thyc hién mot chu ky lam viéc cta ddy chuyén ngudi van hanh an nut
“start” trén giao dién cam rng HMI luc nay moi by phén trén day chuyén duoc nhan
1énh va sé& thuc hién 1énh dé day chuyén lam viéc theo chuong trinh 1ap trinh.

Budc 5: Dimng day chuyén trong qué trinh hoat dong

Néu trong qué trinh day chuyén lam viéc nguoi van hanh mudn ding day
chuyén & bt ky thoi diém nao thi chi viéc 4n nat “stop” trén man hinh cam tng
HMI.

Khi day chuyén gip su ¢ dé bao vé bo phan diéu khién thi ngudi van hanh sir
dung nut thao tac khan cép trén panel diéu khién dé dimg khan cip day chuyén.

Budc 6: Giam sat va thay doi cac thong sb ciia day chuyén

Trén man hinh cam tng HMI c6 hién thi cac thong sé cua diy chuyén dé
ngudi van hanh giam sat hoat dong ciia day chuyén nhu: Tan sd phat xung va toc do
clia cac dong co trén day chuyén.

Néu muén thay ddi cac thong sb ciia ddy chuyén nguoi van hanh chi viéc thao
tac dat lai cac thong sb trén man hinh cam ung HMI sau d6 luu céc thong sb méi dat
thi robot s€ thuc hién Iénh 1am viéc véi bd thong s6 méi.

3.4. Két luan chwong 3

Trong chuong 3 di trinh bay nhimng két qua nghién ctru trong qué trinh thuc
nghiém trén mo hinh dy chuyén bdc xép hang hoéa. Toan b phan thuat toan diéu
khién, do luong, loc da dugc thyc hién trén phﬁn mém CX — ONE va NB —
DESIGN ciia hing Omron. Céac két qua thuc nghiém trén mo hinh that da ching
minh sy dung dén cua thuat toan va cach tiép can. Qua trinh danh gia, kiém tra cac
thong sb cua day chuyén bdc xép hang hoa cho cac két qua van hanh tdt, d6 chinh
x4c cao va tin cdy. Cac dong co dugc tinh toan va chon lya véi do du trit cong suat
16n dam bao duoc ning suat hoat dong cua day chuyén véi cac tai trong thay déi va
dat duoc muc tiéu cua dé tai d3 dat ra.
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KET LUAN VA KIEN NGHI
1. Két luan

Ngay nay, nghién ctru vé cac hé théng tu dong hoa trong cac day chuyén bdc
xép hang hoa da tré thanh mot trong nhitng chi dé& nghién ctru chinh, nhiéu hira
hen, nhiéu thach thirc trong gidi han 1am ciing nhu trong cong nghiép va da tro
thanh mot linh vuc nghién ctru da nganh c¢6 do phuec tap cao.

Tac gia cling da tién hanh nghién ctu thiét ké, ché tao thi cong va lap dat cac
chi tiét co khi thanh mé hinh day chuyén bdc xép hang hoa tu dong hoan chinh. Cac
két qua thiét ké trong pham vi nghién ciru nay dugc xem xét véi 2 tiéu chi gom: Toc
dd va vi tri trén truc dong co. Cac két qua cua dé tai cling da xem xét dén hiéu qua
vé hiéu suét van hanh va khong gian lam viéc. Véi viéc diéu khién vi tri bang cach
két hop giita PLC — Dong co — HMI thi viéc diéu khién, giam sat hoat dong cua day
chuyén bdc xép hang héa trd 1én chinh xac, linh hoat va chat luong; giam thiéu cac
sai sot va gitp nguoi thao tac co thoi gian cho cac cong viée khac.

Dé tai “Nghién citu trng dung PLC FX3U va man hinh HMI d@é diéu khién,
giam sat hoat dong cua day chuyén béc xéb hang hoa” da thyc hién dam bao céac
noi dung cy thé la:

1. Thiét ké, ché tao va lap rap hoan chinh mo hinh day chuyén bdc xép hang
héa ty dong c6 kha nang ung dung trong cong nghi¢p dam bao tinh khoa hoc, tinh
thAm mi, tinh thuc tién, tinh kinh té, tinh nang k¥ thuat, pht hop véi thuc té, d& van
hanh, kiém tra va stra chita.

2. Thiét ké duogc giao dién va lap trinh diéu khién day chuyén bbc xép hang
hoa tu dong.

3. Panh gia hiéu qua kinh té: Dé tai do tac gia nghién ctru, thiét ké, lap rap co
gi4 thanh giam so v&i nhap ngoai, san pham di dam bao dugc tinh thyc tién, phu
hop v61 moi trudong cong nghigp.

2. Kién nghi.

Vi nhitng két qua ma dé tai da thu dugc. Dé tai “Nghién ciru iing dung PLC
FX3U va man hinh HMI dé diéu khién, gidm sat hoat déng ciia ddy chuyén boc xép
hang héa” c6 thé tmg dung trong giang day tw dong hoa va c6 thé trién khai vao
thyc tién san xudt tai cac doanh nghiép trong nudc véi xu hudng cong nghiép 4.0.

TAI LIEU THAM KHAO
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PHU LUC 2
DATASHEET PLC FX3U
1) Dang b0 nhé chuwong trinh
Muc Ngudn OFF Nguon 1 sT0P - RUN | RUN — STOP
g OFF = ON
Théng s6 _ Khéng
Chwong trinh tuan tw _ Khéng
'Chu thich Ccéd dinh béng 'céch R Khéng
Thanh ghi tai liéu cai dat thong so ~ Khong
2) Dang b¢ nh¢ thiét bi word
Muc Nguén OFF Nguon STOP -RUN | RUN—STOP
i OFF — ON
o Khéng thay i. Bi x6a.
'Dang chung Bi xéa. — -
Khéng thay @i trong khi M8033 ON
Dang d hét Khéng thay i.
Thanh ghi di¥ liéu ang cirge cho gthay
(D) Dang tai lidu Khong thay &i.
s pia iy Cai gia tr R N
Dang dac biét Bj x6a. ban dau. Khéng thay &i.
Thanh ghi mé& réng (R) Dang chét Khéng thay i
Thanh ghi tf: liéu | pang tai lisu Khéng thay di.
mé rong (ER)
Thanh ghi chi muc (v.2) |V, Z Bi x6a. ~ Khéng thay di.
100ms Bix6a. Khongthay di. |  Bjxoa.
Khéng thay i trong kh i M8033 ON
Thanh ghi gia tri Khéng thay dbi. Bi x6a.
.Aan g.lgla .! 10ms Bi xoa. - J y,_ | —
hign thoicua timer Khong thay i trong khi M8033 ON
m — — -
|Dang cé6 nhé 100ms Khéng thay @®i.
Dang c6 nhé 1ms Khoéng thay di.
Dang chung Bi xéa. Khéng thay (‘:Bl. | Bi x6a.
Khéng thay @i trong khi M8033 ON
Thanh ghi gid ti f————
hign théi cua bod Dang dworc chét Khéng thay di.
dém (C)
Dang tbc dé cao Khéng thay di.
(c6 nguon pin)
Di liéu déng hd Gia tri hién thoi Khéng thay dbi.
Hoc vién: P§ Tién My 69 Chuyén nganh: Ky thudt dién tiv



Truong Dai hoc Sao Do

Ludn van Thac si

3) Dang bd nhé thiét bi bit.

B6 nhé anh tiép
diém (X,Y,M,S)

Tiép diém bo dinh
thi Cudc day dem
thei gian (T)

Tiép diém bd dém
Cudc day dém
Reset cuon day (C)

Muc Nguén OFF Nguon STOP — RUN RUN — STOP
OFF — ON
Khéng thay Bi x6a
, adi. Pod
Relay ngd vao (X) Bi x6a. .
Khéng thay @i trong khi
M8033 ON
Khong thay Bi x6a
Bixs di. 1 x08:
Rel A Y | XOa.
elay ngd ra (Y) Khong thay @i trong khi
M8033 ON
Khéng thay Bi xo¢a
Relay phu trg dang chung Bi xoa. doi. '
(M) Khong thay @i trong khi
M8033 ON
IRelay phu tre dang chét (M) Khoéng thay di.
Relay phu tro dic biét (M) Bj x6a. g:r'] dgé'j A Khéng thay ci.
JRelay trang thai dang chung (S) Khéng thay di.
‘Relay tr(e_isn)g thai dang chot Khong thay di.
B0 canh bao (S) Khéng thay di.
Bi x6a.
100ms Bi x6a. HhAna thav dAi _
Khéng thay di trong khi
M8033 ON
Khéng thay Bix6a
Do déi. ' '
10ms Bi x6a.
Khéng thay @i trong khi
M8033 ON
Dang c6 nh¢100ms Khong thay di.
Dana c6 nhé 1ms Khong thay di.
Khoggi thay Bi x6a.
Dang chung Bi x6a. .
Khéng thay i trong khi
M8033 ON
th“)ggithay Bix6a.
Dang dwoc chét Bi x6a. -
Khéng thay i trong khi
M8033 ON
Khogé;ithay Bi x6a.
Dang téc d6 cao Bi x6a. : |
Khéng thay di trong khi
M8033 ON
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2. Cac dang phuong phap sao luu chéng lai sw c6 mat dién
a. Phwong phap ngu on du phong

Muc M6 ta
Néi dung Pin lithium sao lwu bd nhé RAM, thiét bi (c6 ngudn pin nuéi) va dir liéu ddng hd
chét trong PLC
Bao dwéng Hwéng dan dung tr9ng 5 nam (khi nhiét dé méi trwdng la 25‘C). ‘
Hwéna dan thav thé. tham khédo Sé tav cho nawdi st duna IAn ban phan civnal
) 1) Khi ngudn pin dung bi hét, chwong trinh tudn tw va cac ndi dung dwoc chébt
Luuy khac bj mét.

2) Khi b6 nhé tiy chon dwoc gan, khong can sao Iwu chwong trinh bang

b. Phwong phap sao luu by nhé flash

Muc Mo ta
NGi dung BO Nho Tlash thiet Tap trong bo NNo cassette sao Iru chirong rmh.
dwoc chét tuan tu.
Bao dwéng Khong can bao dwong
- GioT han rén duoc dat den so 1an ghi de.
Leuy (Tham khao An ban phan cieng ctia khéi chinh)
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